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THE ELECTRIC SUBWAY CONDUIT IN NEW YORK. 

Nearly a year and a half have passed since the sub- 
way commissioners were appointed, under a special act 
of the Legislature, to supervise the burying of the 
telegraph lines in this city. To do this work intelli- 
gently, a special study of the subject was required, to- 
gether with a comparison of the different methods pro- 
posed by inventors. As the telegraph companies had 
done nothing to further the objects of the commis- 
sion, a subway company was formed. This company, 
receiving its franchise from the commissioners, is now 
engaged in laying the conduit. 

The material of which it is composed is a mixture of 
three to four parts of coal-tar pitch to one of sand. 
This is moulded into prisraoidal blocks, three feet long, 
each block containing twelve longitudinal apertures, 
3J^ inches in diameter. Each of these apertures can 
accommodate a cable containing one hundred tele- 



phone wires. Their manufacture is thus conducted : 
Sand is received at the factory and screened carefully. 
As fast as screened it is introduced into a long in- 
clined oj^linder, through which the products of com- 
bustion from a furnace pass on their way to the chim- 
ney. This cylinder, about eighteen inches in diameter 
and fourteen feet long, contains projecting pieces run- 
ning lengthwise along its inner surface. These pieces 
are four inches wide and eighteen inches long, and, as 
the cylinder revolves, pick up and drop the sand, 
which emerges at its lower end quite hot and perfectly 
dry. Thence, by a chain and hopper elevator, it is 
carried up to a second floor, where it is placed in re- 
ceptacles provided with steam coils, by which it is again 
heated. It is fed as fast as needed through spouts into 
mixing tanks on the lower floor. Melted pitch is fed 
in the same general way into the same vats, and the 
mixture is thoroughly stirred by rotary blades within 
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them. The peculiarity of the process up to this point 
consists in the use of hot sand. About thirty per cent 
is present in the completed mixture. The blocks are 
formed in moulds from the hot material by ramming. 

In addition to top and bottom plates, each mould 
consists of two parts, which are secured by lugs. 
When these two parts are joined, they form an open- 
ended prismoid. This is set up on end within the ram- 
ming apparatus, as shown in the cut. Twelve iron man- 
drels have first been projected upward from the base 
through the bottom plate, and are well oiled by swabs 
applied by hand. The mixture is introduced by boxes of 
the same outline as the blocks, and provided with re- 
movable bottoms. The filled box is placed over the open 
end, and its botton withdrawn, its contents falling into 
the mould. After six or eight inches have been filled, 
the rammer is set to work, and a rapid succession of 
{Continued on page 238.) 




THE ELECTRIC SUBWAT CONDUIT IN NEW TORE. 



© 1886 SCIENTIFIC AMERICAN, INC 



224 



/ 



^tmtiiu %mmtm. 



[October 9, 1886. 




E3ST^BLISIiED 1845. 



MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



TERms FOR THS: SCIENTIFIC AIHERICAN. 

One copy, one year, postage included S3 OO 

One copy, six months, postage included 1 50 

Clubs.— One extra copy of The Scientific American will be supplied 
Rratis for every club of Ave subscribers at $3.00 each; additional copies at 
same proportionate rate. Postaee prepaid. 

Remit by postal or express money order. Address 
MUNN & CO., 3(J1 Broadway, corner of Franklin Street, New York. 

The Scientific American Supplement 

is a distinct paper from the Scientific American. THE SUPPLEMENT 

is issued weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
$5.00 a year, postage paid, to subscribers. Single copies, lU cents. Sold by 
all newsdealers throughout the country. 

t!oinbioe<l Hates.— The Scientific American and Supplement 
will be sent for one year, postage free, on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is by draft, postal order, express money order, or 

Addrebs MUNN '& CO., 361 Broadway, corner of Franklin Street, New York. 
Scientific American Export Edition. 

The Scientific American Export Edition is a large and splendid peri- 
odical, issued once a month. Each number contains about one hundred 
large quarto pages, profusely illustrated, embracing : (1.) Most of the plates 
and pages of the four preceding weekly issues of the Scientific Ameri- 
can, with its splendid engravings and valuable information; (2.) Com- 
mercial, trade, and manufacturing announcements of leading houses. 
Terms for Export Edition. $5.00 a year, sent prepaid to any part of the 
world. Singlecopies, 50 cents. tW" Manufacturers and others who desire 
to secure foreign trade may have large and handsomely displayed an- 
nouncements published in this edition at a very moderate cost. 

The Scientific American Export Edition has a large guaranteed cir- 
culation in all commercial places throughout the world. Address MUNN 
ft CO., 361 Broadway, corner of Franklin Street, New York. 



NEW YORK, SATURDAY, OCTOBER 9, 1886. 



Contents. 

(Illustrated articles are marked with an asterisk.) 



Accidents, prevention of. 

Asphaltum.in building,|increased 

use of. , 

Base ball, pitching in, art of* .... 

Basic slag as manure 

Bird, mouse* 

Birds, ball of, living* 

Boiler cleaner. Millar's* 

Books and publications 

Boys, give them a chance 

Business and personal 

Carillon, improved* 

Canine reason 

Cement in Ireland 

Churn, improved, Wagner's*..... 

Collision, railway*. 

Color, analysis of 

Earthquake, Charleston, cause 

of 

Eclipse of the sun, recent 

Electric subway conduit in New 

York* 223, 

Electricity, transmission of 

power by* 

Emery grinder. Barnes** 

Experiments in pneumatics with 

a steam vacuum* 

tiun works, machine. Maxim. ... . 
Inventions, agricultural 



Inventions, engineering 

Inventions, index of 

Inventions, mechanical 

Inventions, miscellaneous. 

Ironclads, fast 

Life failures 

Magnetism, influence of, on 
chemical reaction 

Mechanicarts of Cornell, the. . . . 

Milk, rubber 

Natural history notes 

Nature, remedies of, the 

Negative, a great 

Notes and queries 

Patent Office, receipts of 

Patentees must use or allow 
others to use 

Photographic notes 

Power, transmission of, by elec- 
tricity between Creil and 
Paris* 

Railroad signal, new ,. . 

Railway collision, a fearful* 

Railway signal, Tripp's* 

Rubber milk 

Skin, beautifying 

Top, scientific* 

War ship design, prize for 

Water, polluted, dangers of 



TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

For tbe Week Ending October 9, 1886. 

Price 10 cents. For sale by all newsdealers. 

PAGK 

I. ASTRONOMY.— The Earth's Second Rotation.— By A. ADYNORS.— 

SugKestien of and arguments for the existence orja hitherto unde- 
termined axis of rotation of the earth.— Use of this assumption in 
geodetic calculations 8982 

II. BIOGRAPHY.— B3. S. Chesbrough, C.E.— Biographical note of 
the life of the eminent civil engineer, with portrait.— 1 illustration. 8972 

ill. CHEMISTRY.— Etched Figures and Arrangements of Atoms 8M'8 

Examination in Chemistry.— New syllabus for chemical examina- 
tion or lecture course.— Full details of experiments and classified 
arrangement of subjects.— Of special importance to teachers of 
chemistry 8976 

IV. ENGINEERING.— Life and Profits of a Car.— By E. C. Spalding. 
—A valuable summary of the earnings and expenses of freight cars 
on our railroads, showing how short the profitable period of run- 
ning is 8968 

The Luiz I. Bridge. Oporto.— Completion of the series of illustra- 
tions of this structure given in Supplement. No. 557.— Further de- 
tails of building operations and mounting of arch.— 5 illustrations.. 8967 

v. BNTOMOLOiSY.- The New Strawberry Insect.— By William 
Saunders.— Account of the Artlumomus musculus in his new role 
of strawberry pest.— Identification of specimen by Prof. C. V. Riley. 
—Suggestions for remedy 8982 

VI. MEDICINE AND PHYSIOLOGY.— Antifebrin.— A new antipy- 
retic- A febrifuge of very valuable properties.- Full report of its 
elTects. dose, and general qualities 8980 

Malignant Pustule.— By D. W. Foster, M.D.— Carbolic acid treat- 
ment of this complaint as applied to man and animals S98I 

The BfTect of Lightning on Human Beings.- Diagnosis of several 
cases of lightning stroke by Dr. Heufner, of Germany 8980 

VII. METEOROLOGY.— Registering Barometers and Thermometers. 
— A very important article, containing full descriptions of a num- 
ber of typical instruments of this type, now absolutely necessary 
for all well-equipped meteorological 8tatinn8.—12 figures 8974 

VIII. MISCELLANEOUS.— A Visit to Manitou.— Account of scenery 
. in the Garden of the Gods in Colorado. — The famous Manitou 

Cave.— 1 illustration 8981 

An Old Time Fast Sailer.— A small vessel of the past generation 

of extraordinary speed. — Her performances and records 8972 

Floating Island.i 8969 

The Galatea and Mayflower.— Description of the latest contest- 
ants for the Queen's Cup and of the international yacht races de- 
ciding its possession.- Full dimensions of both yachts.— 6 illustra- 
tions asn 

IX. NAVAL ENGINEERING.— The Farcy Gunboat.— A new vessel re- 
cently tried on the Seine; distinguished by ease in maneuver- 
ing.— 2 illustrations 8969 

Torpedo Boats.— Description of small torpedo boats lately con- 
structed for the Brazilian government by J. J. Thornycroft & 
C@. ,in use on South American lakes.— Speed, dimensions of en- 
gines, and methods of attack.— 2 illustrations 8968 

X. PHYSICS.— Apparatus for Measuring the Compressibility of Gases 
at a High Pressure.- Description of apparatus and use thereof for 
effecting this determination, now of the greatest importance in 

- physical work 8973 

Capillary Attraction.— By Sir William Thomson.— First in- 
stalment of a lecture treating this subject exhaustively, by 
the highest living authority in molecular physics. —12 illus- 
trations. 8978 

XI. PHOTOGRAPHY.— Printing Ink Photography.— Full account of 
the collotype process, now so successfully applied in Germany,— 
Formulas and all details. 8972 

XII. TECHNOLOGY.- Mechanical Feeders for Wool Carders.- Vari- 

■ ous typical machines described and illustrated.— 3 figures 8969 

The Cold Zone in Water Ves.«el8 — By T. Fletcher, F.C.S.— 
Further investigation of this important subject. — Interesting sug- 
gestions for experiments on the region between plane and solid 

body -. 8967 

Weaving School at Mulheim.— An account of a German manual 
training school, of peculiar interest at the present day, when the 
tendency of educators is so strongly in this direction.— 1 illustra- 
tion 89J5 



"THE BEMESIES OF NATTTBE." 

In a series of papers on " The Remedies of Nature," 
an eminent English physician comments upon past and 
present medical treatment ; and though presumably it 
is the intention of these papers to convey important 
and timely information to the medical faculty, they 
furnish at the same time a hint to the patient at large 
which, if he be wise, he will hasten to avail himself of. 
Perhaps it is the author's intention that he should, for 
at one moment he seems to drop his voice to a whisper 
while admonishing the fraternity that they must stop 
dosing and drugging, and at another talks in stentorian 
tones over their heads, warning the public to look to 
nature rather than to art for relief from all the minor 
ailments to which humanity is heir. It may, perhaps, 
be a disappointment to them who have come to lean 
upon their medical adviser for advice and rely upon 
him for health, to learn that the effects of fresh air are 
more potent and enduring than artificial stimuli, and 
exercise more to be depended on than jalap, attenua- 
tions of aconite and belladonna, or even bread pills. 
He inveighs against the practice, now unhappily prev- 
alent, of attacking the effects or outward signs of a dis- 
ease instead of the cause or seat of the malady — a prac- 
tice which sometimes proceeds from ignorance, though 
it is often adapted to allay the fears of the patient. 

" A swelling suddenly appears on a man's knee, 
whereat," says the author, " he flies in alarm to his 
physician. The latter sets himself diligently to work 
to remove the swelling, and, to the joy of his patient, 
succeeds." 

This, he says, is like stopping the alarm bells which 
tell us that a fire is broken out. We should be attend- 
ing to the fire and let the bells ring. The swelling on 
the man's knee might not, it seems, be a disorder in 
itself, but Only the outward expression of a real trou- 
ble existing within — a warning given by nature, and 
perhaps an outlet, which, if encouraged rather than re- 
strained, might do much to alleviate the disorder of 
which it is the expression. 

He does not believe in giving drugs and medicines of 
any kind — he does not refer to simples — save in ex- 
treme cases, because their use puts an extra tax on 
the strength of the patient, who, after recovering from 
the original malady, must also recover from the effects 
of the foreign substances that have been taken in to the 
body or injected under the skin. 

A man, woman, or child who will take a fair propor- 
tion of fresh air and exercise daily will not fail to be 
benefited in health. The effects of fresh air and ex- 
ercise, when takeii continually, would seem exaggerat- 
ed if set down here — let those who may be interested 
inquire at the nearest gymnasium. 

McClellan, the boxing-master at Woods' Grymnasium, 
in New York city, said recently to the writer : " The 
doctors couldn't do anything for Mr. (once a con- 
firmed invalid). I took hold of him, made him box 
with me ; a very little at first, increasing the amount 
of the exercise as the weeks went by, until now he is 
quite recovered, goes to his office every day, and walks 
up and down town in all weathers. He eats well and 
sleeps well — it all came along of the boxing." 

This man used to be surrounded by bottles contain- 
ing medicine, like an apothecary's clerk in a compound- 
ing room. He took something out of one bottle when 
he got out of bed in the morning, and helped him- 
self from others before and after each meal. The more 
medicine he took the feebler he appeared. One malady 
seemed onlytopavethewayfor another, ache followed 
ache, what brought relief to one ailment added to the 
intensity of another, and he soon found that thus to 
seek for health by way of the materia medica was, like 
the first inhabitants of Arcadia, to chase the sun, 
which, when they had reached the hill on which it 
seemed to rest, was still beheld at the same distance 
from them. 

It is not intended to cast a reflection upon those es- 
timable and skillful physicians to be found to-day in 
almost every community, who are quick to recognize 
symptoms, adroit in lessening pain, and with whom 
the saving of life is a common incident. But many, 
perhaps it is safe to say most physicians, do little to en- 
courage the ailing to rely upon their own exertions for 
relief, rather than upon medicines, which at best can 
afford but a temporary respite from suffering and dis- 
ease. 
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A Nevr Railroad Signal. 

Elsewhere in this issue we illustrate and describe a 
railroad signaling device which contains a number of 
elements for safety that render it deserving of special 
attention. At the end of each section is a clock, which 
shows the exact time of the passing of the preceding 
train. 

The opening of either a drawbridge or switch auto- 
matically places a danger signal before the face of the 
clock. This signal cannot be removed except by the 
closing of the draw or switch. Should the line become 
blocked, the danger signal can be displayed to warn 
approaching trains by a trainman pulling a wire ex- 
tending along the side of the track. 

These and other safety operations are performed by 
simple mechanical devices. 



Beantlfylns the Skin. 

The Southern California Practitioner tells us that 
in the work on diseases of the skin edited by Professor 
Von Ziemssen, Dr. Heinreich Auspitz, of Vienna, makes 
the following observations upon this subject : 

1. A healthy integument is not necessarily beautiful. 
Even if all requirements concerning diet, residence, 
atmospheric and climatic conditions, etc., are carried 
out, the complexion is often extremely bad. The gene- 
ral condition of health has no influence upon the beau- 
ty of the complexion, though it has upon the health of 
the skin. 

2. Cleanliness is a sine qua non of the beauty of the 
complexion, though it does not play a great part in the 
health of the skin. 

3. Water is serviceable to the skin in only moderate 
amounts and at moderate temperatures. Very cold or 
warm baths, when used to excess, diminish the elas- 
ticity of the skin and its power of resistance to exter- 
nal irritatants. 

4. Distilled and so-called soft water are more suit- 
able for washing, and less irritating than hard water. 

5. The hard soda soaps are usually preferable to the 
soft potash soaps for toilet purposes. The quality of 
soaps depends upon the quality of their constituents 
and the thoroughness of their saponification. Good 
soaps must not contain free alkali or any foreign irri- 
tating substance. The addition of moderate quanti- 
ties of perfumes does not materially change the 
quality. 

6. Simple, finely ground powders, such as starch, 
magnesia, etc., are entirely innocuous, and often act as 
a useful protection against external irritants. 

7. Frequent application of alcohol abstracts the 
water of the skin, makes it dry and brittle, and im- 
pairs its nutrition. This is also true of glycerine. All 
toilet washes containing alcohol to any considerable 
extent should be avoided. 

8. This is true to a still greater extent of other addi- 
tions to washes, such as corrosive sublimate, mineral 
acids, certain metallic salts, etc. 

9. Camphor acts merely as a bleaching powder. This 
is also true of benzoic resin, sulphur flowers, and sub- 
stances containiHg tannic acid. 

10. The use of sweet-smelling oils and fats should be 
employed to a greater extent than is now done for 
toilet purposes. 

11. This is particularly true with regard to the growth 
of the hair. The nutrition of the scalp should be in- 
creased by the rational application of fat (for example 
in the form of oil baths, by means of the application at 
night of a sponge soaked in oil upon the scalp) and 
the greater use of simple pomades. These should be 
applied to the roots of the hair, rather than the shafts. 

12. Substances should be avoided, or sparingly used, 
which abstract water from the skin and the roots of 

the hair. 

♦« » i» 

Prevention of Accidents. 

The whole tendency of modern industrial progress is 
in the direction of abolishing manual labor in manu- 
factures, and substituting for it machinery, which is 
being constantly improved, and which in the not dis- 
tant future may be expected to reach still higher stages 
of perfection. The result of this change in the methods 
of production, of course, necessitates the use of consid- 
erable power, and the rapid movements of belting and 
gearing expose workmen to dangers to which in earlier 
times they were not liable. In this country the legis- 
lature has for a long time shown that it considered em- 
ployers of labor to have duties to perform in seeing that 
those in their pa,y should run no unnecessary risks. In 
France, however, no attempt was made to deal with 
this matter until 1874, when inspectors were appointed 
with power to order changes in factories, with a view 
to the protection of children. This, however, was 
found insufficient, and in 1884 a law was passed making 
the employer responsible for accidents, except in 
oases where he could prove that they were due to care- 
lessness on the part of the workman. 

In addition to this, to provide for that class of risk 
which may be described as inseparable from the trade, 
compulsory insurance has to be effected, one-half of 
the premium for which has to be paid by the employer 
and the remainder by the workman. A further propo- 
sal is now made to improve the sanitary arrangements 
of workshops, aa_well as to bring about increased 
safety. In GermiBSr and Austria similar enactments 
are in force. In France, however, a useful initiative 
has been taken by certain unions, in which are repre- 
sentatives of all kinds of industries, who have inspec- 
tors of their own, and who form a kind of council, at 
which full consideration can be given to the best means 
of preventing accidents. Thus, the engineers of one 
association have taken, one by one, all machines of a 
dangerous character, and entered minutely into the best 
means to be adopted for rendering them safe as far as 
possible. These proceedings have proved very bene^ 
ficial, and have not only had a local effect, but the re- 
commendations have been adopted in surrounding dis4 
tricts. The idea is one worthy of notice, as tending to 
prevent over-legislation, which not infrequently has a 
baxassing iuiiaeuce upon bofiiixeBS. 
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Xbe maxim Automatic macblne Can ITorks. 

The friends of H. S. Maxim, who acquired consider- 
able of a reputation in electric lighting appliances, 
when residing in this country, will be glad to know of 
his success in London with an automatic machine gun 
of his invention. The Mechanical World, of London, 
describes Mr. Maxim's experimental works : This fac- 
tory, which is situated at 57D Hatton Garden, Lon- 
don, has been started solely for the purpose of carry- 
ing out experiments with the automatic machine guns 
of Mr. Maxim. It will be readily understood that an 
invention of this nature, with its endless applications, 
would necessitate a large amount of trial work in per- 
fecting and improving it. The works, although of the 
nature described, are of considerable extent, occupy- 
ing five floors, and employing some 45 hands, besides 
eight draughtsmen engaged in designing the numerous 
patterns of machine guns to be made. These works 
are devoted entirely to the prosecution of experiments 
in connection with the application of automatic firing 
mechanism to all sorts of weapons, from a pistol to a 
cannon, on the Maxim system. It is not, therefore, in 
any sense a manufacturing establishment. But once 
the work of experimenting, now lasting over three 
years, has been suflBciently completed, guns of various 
patterns will forthwith be manufactured on a large 
scale. Several large orders, we understand, await exe- 
cution, and doubtless the demand for them is likely to 
be considerable. 

On the ground floor of the building are a number of 
the ordinary tools common to an engineering establish- 
ment, including a small planing machine, three lathes, 
a milling and drilling machine, etc. On the first floor 
are some larger tools, such as a fair sized planing and 
slotting machine, a shaping machine, a pattern maker's 
lathe, a smith's forge, emery wheels, etc. In the large 
lathe here at the time of our visit there was being 
turned up the outside brass casing of a three pounder 
gun. There was also to be seen several other guns, 
some in progress and others finished. The guns now 
being made are a great improvement on the one Mr. 
Maxim had at the Inventions Exhibition, both as to 
simplicity of mechanism and weight.* The gun in 
question fired over 600 shots per minute. We had the 
opportunity of firing a small gun weighing 33 pounds, 
whose rate of fire is 600 shots per minute, and certainly 
nothing could well be simpler than the handling of it. 
It has aJready fired 30,000 rounds without a single fail- 
ure. A Nordenfelt gun, to fire the same number of 
shots per minute, we were informed, would weigh 100 
pounds more, and a Gardner gun of the same shooting 
power would be some 428 pounds heavier. These lat- 
ter have also to be mounted on much heavier stands, 
which adds greatly to their cost. 

In firing the Maxim machine gun, the barrel is kept 
cool by the circulation of cold water, which enables a 
large number of shots to be fired at a time. A pint of 
water for every 1,000 cartridges is about the quantity 
required to absorb the heat evolved. Here may be 
seen the smallest machine gun ever made — a military 
automatic repeating rifle, carrying a magazine of ten 
cartridges, which it will fire at the rate of ten in 33^ 
seconds. It has the external appearance of an ordinary 
gun. As to size, the Winchester repeating rifle, which 
has for many years been regarded as the standard mag- 
azine gun, when full cocked presents a body four times 
the length of the cartridge and a depth equal to one 
length of cartridge, while the Maxim machine gun has 
a body only 2}4 times the length of the cartridge and a 
depth of three-quarters the length of cartridge. The 
shoe, or body, of this rifle carries the mechanism. 

Drawings are in hand of a 100 pounder gun, about to 
be made. It will fire a shot of 100 pounds with a pow- 
der charge of 50 pounds, at the rate of 35 per minute. 

Another machine gun of a somewhat different type, 
which we saw, deserves mention. It is intended to give 
a scattering fire with a very heavy charge of powder. 
The projectile is made in a peculiar manner, so that 
when four small cuts are made on the surface of the bul- 
let by cutters in passing out of the muzzle it flies into 
19 distinct pieces, which are scattered in all directions. 
It, is capable of discharging these missiles at the rate 
of 3,000 per minute, and is intended for long range fir- 
ing, capable of penetrating the shields of any machine 
guns, and will be able also to cope with ordinary field 
artillery. This gun will in every way be a very formi- 
dable weapon. 

In the drawing office there is IWield machine gun 
mounted on wheels, which serve not only to transport 
it from place to place, but are so arranged as to swivel 
round, so that the forward edge of the wheels converge 
toward each other and close up to the front shield, 
forming a complete protection for the gunner. 

The whole machine is extremely light, compact, and 
easily handled. The wheels are made of slightly 
dished steel plates cut to the desired diameter, having 
a rim of angle iron riveted to their circumferences. 

On the top floor of the building are to be found a 
number of machines for light work : Four lathes, 
three shaping machines, two drilling and one milling 



* See Scientific American Supplement, No. 494, for illustration of 
Haxim's, Nordeiifelt, Gardner's, and a uumber of otber macbine gnns 
displayed at the eshlbitlou. 



machine ; also two profiling machines, a gas forge, a 
small muffle furnace, grinding and polishing machines. 
In fact, there is a very complete equipment of tools for 
producing accurate and well finished weapons. An in- 
teresting machine in operation in one of the workrooms 
is a very ingenious piece of mechanism, the invention of 
Mr. Maxim. Its purpose is to make the carrying belts 
for the cartridges. These belts are made from double 
strips of stout cloth, spaced off to suit the size of car- 
tridge for the particular gun. The spaces are portioned 
off by the machine and a thin brass plate placed on 
both sides of the band at regular intervals, and then 
fastened together by three eyelets in the width. The 
machine punctures the cloth without cutting the fiber, 
by the passage of three tooth-like projections, which 
carry the eyelets. These are next riveted over and 
hold the cloth firmly. One man works the machine, 
which completes each operation separately and, it may 
be said, automatically. These machines, when in regu- 
lar work, will be attended to by girls. 

The guns to be seen here are extremely interesting 
from a mechanical point of view, as well as the process 
of manufacture and the tools employed. The Maxim 
machine gun is bound to play a very important part 
in future military operations, and will probably greatly 
alter the condition of machine gun warfare. When the 
various patterns and sizes have been fully and finally 
determined upon, their manufacture on a large scale 
will be proceeded with at once. 

Mr. Maxim has in his office a number of fine photo- 
graphs of his various guns, also some parcels of car- 
tridges which had been fired from the Maxim gun by 
distinguished personages, among whom were the 
Prince of Wales, the Marquis of Lome, Lord Alcester, 
Lady Bramwell, and others. 

< I « I » — ^ 

A Great NegatlTe. 

In the early part of June of the current year, the 
news was wired from Boston to all parts of the coun- 
try that a local photographer, Mr. T. R. Burnham, 
had produced the largest dry plate negative ever at- 
tempted, the success being in every respect complete. 
As a natural consequence, the author of the big pic- 
ture was quickly sought out, interviewed, and ques- 
tioned, and experts very soon discovered that it was 
not a mere sensational report, but an accomplished 
fact. There was the huge negative, representing a 
life-size three-quarter length portrait of a young lady, 
and measuring 3 by 5 feet — 36 by 60 inches. The weight 
was over eighty pounds, the thickness of the glass 
about half an inch. The plate was coated expressly 
for the occasion by Messrs. Allen & Rowell, of Boston, 
professional photographers of high standing, and 
manufacturers of an excellent brand of dry plates, who 
declare that the task imposed upon them was a most 
difficult one, as can well be imagined. And the 
amount of labor required in developing the huge plate 
was something they had not anticipated, and are not 
anxious to experience again. The trays had to be spe- 
cially made, and the quantity of developing solution 
is said to have been over three pailfuls. Everything 
connected with the undertaking had to be done on a 
large scale. The camera, though not a model of com- 
pactness, such as fastidious amateurs dream about, 
was homemade, and constructed by Mr. Burnham him- 
self, the lens used on it being a No. 8 eurysoope, the 
largest of that class made. 

The upright focusing screen consists of two lights of 
ground glass divided by a bar running across, similar to 
a window, the height being such as to necessitate the 
use of a pair of steps in focusing the image. Thus the 
"largest camera in America," furnished by a well-known 
manufacturer to a Boston amateur, and which accom- 
modates a 34 by 36 plate, is effectually eclipsed. As to 
the picture itself, which was exhibited at the St. Louis 
Convention, and seen to advantage by admiring groups 
of photographers, nothing short of sincere praise can 
be bestowed upon it. Made with Voigtlander's eury- 
scope No. 8, in twenty seconds, and fully timed, it pos- 
sesses all the merits of a first-rate photograph, notwith- 
standing its huge proportions. The definition is ade- 
quately clear and surprisingly even all over, showing 
how skillfully the focus was divided — the most import- 
ant factor in the production of large pictures, whether 
heads, figures, or groups, and in which particular 
many photographers fail, in spite of the excellence of 
the instrument employed. The most gratifying fea- 
ture of the print, however, is the illumination, which 
is brilliant, searching, and almost phenomenally uni- 
form, extending, as it does, to the very edges, showing, 
too, that the covering capacity of the lens was not 
taxed in the least, and that even a larger picture could 
be produced under similar conditions. Then, too, the 
lens in its original form was used, and not one of the 
combinations, as has been intimated by some biased 
or inexperienced critic. Had this been the case, it is. 
very doubtful if the feat could have been accomplish- 
ed, as two very serious obstacles would have presented 
themselves, namely, the doubling of the focus and the 
doubling of the time of exposure. The negative was 
printed in the usual way on a single sheet of Morgan's 
albumen paper, 36 by 60. In producing this picture, 
Mr. Burnham was actuated by a desire merely to illus- 



trate the undiscovered powers of the instrument, at 
the same time to put to flight the occasional "photo- 
grapher of experience," who claims that the same 
sized lens fails to cover a 30 X 34 plate satisfactorily ! 
The proof to the contrary in this instance is a most 
convincing one, and must be of enduring benefit to 
those gentlemen who are identified with the use or sale 
of these favorite and powwful lenses. Last, but not 
least, is the artist himself. It is greatly to his credit 
that, in spite of the appeals of his friends to desist 
from so "foolish" an attempt, and the failures and ex- 
pense staring him in the face, he manfully persevered, 
quietly making his preparations at considerable cost, 
and then suddenly announcing to the world his un- 
equivocal success. 

Mr. Burnham was justly awarded one of the Associ- 
ation's special silver medals for his remarkable produc- 
tion, which required a rare combination of enterprise, 
pluck, and skill. The negative is at his studio in Bos- 
ton, as well as one of the direct prints. 



The JHecbanlc Arts of Cornell. 

Cornell University, as the readers of the SCIENTIFIC 
Ambbican learned last year, through the very fully 
illustrated description of that institution and of Sibley 
College, its college of mechanical engineering and the 
mechanic arts, given in our issue of Oct. 7, 1885, has, 
of late, been evincing a very strong determination on 
the part of its governing boards to carry out effectively 
the provisions of the law and the charter on which it is 
founded by making very complete arrangements for the 
prosecution of its " leading " work, the promotion of 
learning in the direction of the useful arts. The result 
is reported to be gratifying beyond all anticipations. 

The University shares more than fully in the pros- 
perity of the colleges of the country generally, and has 
now nearly 800 undergraduate students, with the pros- 
pect of rounding the full figure before the influx ceases 
for the year. The freshman class contains above 300 
men, and is probably the largest that ever entered an 
American college. The roll of higher classmen and of 
graduate students pursuing postgraduate studies is also 
reported to be extraordinarily increased. The faculty 
have made unusual efforts to provide strong courses 
for such advanced work. 

It is especially gratifying to all who are interested in 
the current changes in -the direction of improved tech- 
nical education to learn that the technical courses are 
found even more attractive than the academic. The 
classes entering the Sibley College courses in engineer- 
ing constitute about one-third of the new class, and 
the technical departments, all together, receive aboQt 
one-half of all the new men. How much of this unex- 
ampled growth of Sibley College and allied depart- 
ments of the university is due to the extraordinary 
facilities provided and promised by the trustees, how 
much to the form of organization and methods of ad- 
ministration perfected bj' the director, and how much 
to the very thorough manner in which the public has 
been advised of what was in progress, as, for illustra- 
tion, through the columns of the SCIENTIFIC Ameri- 
can, no one can say ; but we hope, at least, that we 
may claim some share in what is certainly a most 
gratifying progress in technical education. 

It is said that our views of the buildings of Sibley 
College, if not of the University buildings, will proba- 
bly not be correct for another year. The present 
structures are overcrowded, and the woodworking 
shop, if not the whole establishment, must probably 
be doubled in its capacity, if they are to accommodate 
comfortably the coming classes. The country is evi- 
dently entering upon an era of extraordinary pros- 
perit}', and our coUegjes are among the first to present 
proofs of the change. We may probably expect a con- 
tinuance of this tendency of young men to want prac- 
tical as well as disciplinary studies. It may, indeed, 
be well doubted whether we are not just entering upon 
a new period of advancement in all educational work. 



Tbe Recent Eclipse of the Sun. 

At Grenada, August 39, during the solar eclipse of 
that morning, good photometric observations were 
made by Prof. Thorpe'. The light during the middle 
of totality was less than from the full moon. The 
eclipse was well observed by the British Astronomical 
Expedition, and in the observations taken it was no- 
ticed that the corona extended nearly two diameters 
from the sun, and exhibited a feathery structure at 
the poles. Good photographs have been obtained of 
the coronal spectrum in the blue end. The spectrum 
was similar to that of the eclipse of 1883, observed on 
the Caroline Islands. 



The receipts of the Patent Office for the year 1885 
exceeded the expenditures over $163,710, while the bal- 
ance on hand January 1, 1886, was $2,945,405.58 ; and 
yet the Commissioner of Patents cannot get Congress 
to appropriate a sufficient sum out of the surplus pat- 
ent fund to enable him to employ a sufficient examin- 
ing force to keep up the work of the office. It does 
seem as if the majority of our legislators fail to realize 
the importance our Patent Bureau is to the country. 
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IMFBOVED BAILWAY SIGNAL. 

The system of railway signaling herewith illustrated 
presents many features which may be studied with ad- 
vantage by those interested in the careful running of 
trains. The various operations of this method — all of 
which are positively automatic — may be enumerated 
as follows : A train in passing the signal moves the 
hands of the clock to the ,XII mark ; 
the clock then runs as an ordinary 
one, marking the time from XII, which 
is considered zero. When the next 
train arrives, the engineer notes upon 
the clock the time which has elapsed 
since the passage of the preceding train. 
The opening of the switch or thfi turn- 
ing of the bridge throws a red danger 
signal in front of the face of the clock, 
which of course may be placed at any 
desired distance from^ the switch or 
draw and at any height above the 
track. When so set the danger signal 
cannot by any means be removed from 
the face, except by the closing of the 
switch or draw. 

The tube which carries the minute 
hand is provided with a heart cam 
(shown in the detail view), the notch 
or point of least eccentricity of which 
is exactly in line with the hand, so 
that when the arm of a lever is brought 
down upon the cam by a passing train, 
through the intermedium of mechan- 
ism described below, the tube will be 
turned to set the hand back to the 
XII mark. A similar device also sets 
the hour hand back to the starting 
point. This simple arrangement causes 
the lever when depressed by the down- 
ward movement of the operating bar, 
B, to act upon the heart cams and 
reset the hands accurately back to XII, 
no matter what position they may 
occupy at the time upon the dial. 

At the time the lever is operated 
to set back the hands the tubes carry- 
ing the hands must be free to turn 
upon their spindle independently of 
the clock mechanism ; and after the 
resetting the tubes must again con- 
nect with the clock mechanism as soon 
as the lever is elevated out of contact 
with the heart cams, so that the hands 
will then be moved to indicate the 
interval of time between trains. The 
device for accomplishing this is simple 
in construction, accurate, and not 
liable to get out of order. The operating rod, B, 
reaches down through the hollow standards, and it 
acts by gravity, which is one of the principal features 
of this system, so that the signal mechanism is entirely 
relieved of excessive shock by passing trains. Nor- 
mally, this rod rests upon a lever, which is connected 
to a shaft set at the side of the 
track and provided with a crank, 
arranged near the rail, to be de- 
pressed by passing trains, which 
will lower the forward end of the 
lever and permit the rod, B, to 
drop, and thus operate the clock 
mechanism. 

This shaft, after the passing of 
each train, may be returned by a 
weight or other suitable device to 
cause the lever to lift the bar, B, 
ready for another action ; but in 
order to make the lever dwell a 
short time after being depressed, to 
permit the train to pass on without 
each truck striking the crank and 
operating the signal, its outer end 
is connected by links and a slotted 
crosshead with the piston rod of a 
pneumatic clock cylinder, the spring 
of which returns the lever as the 
air slowly leaks out of the cylinder 
through a small opening. This 
construction is plainly shown in the 
perspective view. It will be under- 
stood that when the rear end of the 
rod is elevated by a passing train, 
the piston head will be moved in 
the cylinder to compress a spring, 
and at the same time air will be 
taken freely into the cylinder 
through an inwardly opening valve 
The air, when the piston returns, 
will close the valve and retard the piston a greater or 
less length of time, according to the size of the small 
escape opening. 

The dial of the clock is transparent, and back of it 
is placed a lamp which serves to illuminate the sig- 
nal and also to keep the interior of the casing warm, to 
insure the proper working of the clock in cold weather. 



Connected with the casing by a casting is a sema- 
phore, which is moved to a position in front of the 
dial or within its own case by means of the rod. A, 
which passes down through the hollow standard, and 
connects with a lever attached to a shaft provided 
with a pinion, beneath which is a rack adapted to 
be moved longitudinally for turning the shaft to 




BABNES' IMPROVED EMERT GRINDER. 



operate the signal plate. This rack is connected so 
that, when the switch is opened, the signal plate is 
made to drop in front of the dial to indicate danger. 
The closing of the switch causes the plate to return 
within its -casing. The signal plate is also arranged 
to be operated by the opening and closing of the 




TRIPP'S IMPROVED RAILWAY SIGNAL. 

drawbridge. The connections for making the move- 
ments of the signal are very simple and well designed, 
so that the reliability of the action of the red signal 
is assured. By lengthening the connecting rods, the 
signal post may be set at any desired distance from 
the switch or draw, so as to give the engineer ample 
time to stop his train, should either be open. Con- 



nected to the rack is a lever, to which is attached a 
wire running along the track ; so that, in case of 
delay or accident between signal stations, a train hand 
can, by pulling this wire, display the signal to block 
oncoming trains. 

This system of railroad signaling is the invention 
of Mr. W. J. Tripp, whose address is Grand Boule- 
vard, between West 142d and 143d 
Streets, New York city, where a work- 
ing model may be seen. 

^« • ifci 

IMFBOVED EMEBY GBINSEB. 
The accompanying engraving repre- 
sents an hnproved method of mount- 
ing an emery wheel, which possesses 
advantages which are apparent at a 
glance. To the front of the treadle, 
which is pivoted to the rear standard 
and bent to encircle the water column, 
is attached a chain, leading to a lever 
whose free end carries a float. By 
pressing with the foot upon the trea- 
dle, the float may be made to enter 
the water chamber, thereby displacing 
the water and forcing it to rise and 
supply the wheel. When the machine 
is not in use, the float rises and the 
water settles back out of the way of 
the wheel. 

This arrangement does away with 
all pumps and valves, which are liable 
to get out of order, simplifies the 
machine, and makes it more practica- 
ble under all conditions. 

The chamber in which the float is 
suspended — resting upon the water — is 
divided from the chamber in which 
the wheel revolves by a partition, in 
the lower part of which is a small hole 
through which the water slowly enters 
the wheel chamber. Without this 
partition, the water would be flooded 
in to the wheel in a body or rush, 
which would not be desirable. The 
small hole being in the bottom edge 
of the partition allows all the water 
in the wheel chamber to flow back into 
the reservoir when the float rises. The 
curved treadle can be conveniently 
reached, no matter what position the 
operator may assume when grinding. 

This construction not only greatly 

simplifies the machine and renders it 

far more efftcient, but it also allows it 

to be used in shops where there is no 

piping, while it does away with the 

expense of piping in shops where there is no system of 

piping. This emery grinder is manufactured by the 

W. F. & John Barnes Co., of Eockford, 111., who will 

furnish further particulars. 

» < « > * 

WiNNBCKB's Comet.— A telegram from the Cape 
Observatory announces the discov- 
ery of the periodic comet known 
as Winnecke's on August 20th. It 
is a matter for congratulation that 
one of our royal observatories has 
a discovery placed to its credit, 
especially when it is remembered 
that an organized body of comet 
seekers exists. The observation at 
the Cape was made at 5:48 P. M. 
(Greenwich time) on Aug. 20, the 
comet then being in right ascension 
13 h. 10 m. ai'5 s. and north polar 
distance 91° 8' 17', the daily motion 
being 3 m. and 32' (both increasing). 
At the above time the comet was 
circular, about 1' in diameter, with 
central condensation, but no tail, 
and about equal in brightness to a 
star of the tenth magnitude. Thia 
comet was first discovered in 1819, 
June 12, by M. Pons at Marseilles, 
and the period between successive 
returns to perihelion found to be 
|bout 5^ years. It, however, passed 
erihelion six times without being 
noticed, until Winnecke discovered 
it on March 8, 1858, since which 
date it has escaped observation on 
two returns, viz., 1863 and 1880, but 
was observed in 1869 and 1875. 
Some astronomers thought it pro- 
bable that 1819 was not the first 
year of observation, but that the 
comet was the same as that discovered by Pons in 
1808 ; but recent observations do not support this 
hypothesis. — London Times. 
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Prize for a "War Sblp Design. 

The Navy Department offers a prize of f 15,000 for the 
best design for a war ship. 
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AH lUFBOVED CHTTBN. 
The illustration herewith at once brings before the 
mind a clear idea of the mode of operation and the 
principles involved in the construction of an improved 
churn, recently patented by Mr. Henry J. Wagner, of 
Dayton, Cass County, Mo. In the churn cover are 
standards, in bearings of which is mounted a driving 
shaft, operated by ihe opposite crank handles, bevel 




WAGNER'S CHURN. 

wheels on the driving shaft meshing into wheels on 
the upper ends of two vertical shafts, and thus rotat- 
ing the dasher blades. These dasher blades are secured 
spirally to the vertical shafts, each blade making a 
partial turn around its shaft, and are arranged at right 
angles to each other, so as not to interfere with each 
other on being rotated in opposite directions.' By this 
construction, as the right hand shaft revolves, the 
cream passes up the spiral face and outward from the 
dasher blade, to be received by the spiral face of the 
dasher blade of the left hand shaft, revolving in an op- 
posite direction, the air following the lower edge of the 
dashers, and the cream being thoroughly agitated by 
constant motion forth and back between the dashers. 
Such a churn is not expensive to make, and the ope- 
rating parts are all easily removed. 



through, and in some cases repeats it. The wheel is 
then locked and the performance ceases. 

At the end of the day the hammers are moved for 
the next air. The object of making the change every 
day of the week, instead of after every tune, is to pro- 
vide a special piece for each day, so that a sacred sub- 
ject will always be played on Sunday. The tunes are 
as follows : Sunday, Ps. Quam dilecta; from Hymn A. 
and M., 342 ; Monday, Auld Lang Syne ; Tuesday,'Han- 
over ; Wednesday, Home, Sweet Home ; Thursday, 
Spanish Chan^, ; Friday, Mozart's 13th Mass, Air from 
Last Movement ; Saturday, Evening Hymn, Abide 
with Me. 

As a fine spscimon of work, the carillon, which, with 
the exception > )f the cast iron frame, is entirely con- 
structed of st jel and gun metal, is worth inspection. 
It has been -ronstructed by Mr. Benson, of Ludgate 
Hill, London. 
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lUFROVED CARILLON. 

Of late years, says Engineering, there has been a re- 
vival of the ancient custom of using the church bells 
for musical airs. Not only are the beautiful chimes 
known as the Cambridge quarters substituted for the 
monotonous "ting-tang" on two bells, but when the 
clock has chimed the quarters and struck the hour, it 
discharges by means of a lever. 

In the carillon here shown, by the revolution of the 
barrel — the motive power 
being a weight of 8 cwt. 
on a smaller barrel which 
gears directly into the 
great one — the hammers 
are raised and strike the 
bells in due order, accord- 
ing to the arrangement of 
the pins. The hammers 
are of a massive character, 
and the blows are delivered 
with sufficient force to 
bring out the full tones 
of the bells. 

The machine has been 
constructed on the old 
form, but with modern im- 
provements, and is compa- 
ratively simple in design, 
very solid in- material, 
calculated to do its work 
without failure, and to last 
at least a century — advan- 
tages that do not belong 
to the more modern form, 
which is easily deranged, 
and as a matter of fact 
often fails. 

The barrel is of gun 
metal, 3 feet in diameter, 
machine cut, the bars of 
steel nutted at each end 
and sufficiently open to 
allow the fixture of the 
steel pins, 800 in number, 
which are secured by a 
screw nut inside the barrel, 
so that they can be easily 
removed when required 
and adjusted for other 
tunes. There are two 

^baiapiers for each of the eight bells, to provide for the 
immediate repetition of a note for which a single ham- 
mer would be inadequate. 

The machine, which plays at intervals of three hours, 
is entirely automatic. On being discharged by the 
clock, the barrel makes one revolution, the time being 
regulated by three fans, as shown, plays the air 



I^lfe Fallnres. 

An expert compiler of statistics in England has re- 
ceived a commission from a literary client to collect in- 
formation regarding causes of individual failures in life. 
The compiler, accordingly, has issued a circular which 
he has mailed " to all curates of more than forty a,nd 
journalists over thirty-five years of age ; to all unknown 
barristers, and to certain members of Parliament, and 
public men." It is a cruel document, as its mere receipt 
shows that the person to whom it is addressed is re- 
garded as a patent failure. The form of inquiry reads 
as fcaows : 

' To what causes do you attribute your failure in 
me ? I, , of , profession , at- 
tribute my failure in life to the following causes : 1. 
Drink (say what drink). 3. Gambling (turf, cards, or 
what). 3. Dishonesty. 4. Unfortunate acquaintances. 
5. Marriage. 6. Single life. 7. Disinclination to work. 
8. Lending or borrowing (say which). 9. Unpopular 
view.? (political) ; unpopular views (religious). 10. To- 
bacco (in what form). 11. General incapacity. 13. 
Other causes. General remarks." 

It is not easy to conjecture what would be the men- 
tal sensations of a recipient of the above, after he had 
once recovered from the primary embarrassment of 
discovering that the shot was aimed at himself ; nor is 
it in all respects easily answered. For a broken-down 
toper to determine what particular drink had been his 
rock ahead in life would perhaps be a difficult task. In 
fact, in the circumstantiality of the suggested answers 
lies the ingenious barb of the document. Still, while 
a man might naturally be diffident about proclaiming 
his own relationship to any of the above enumerated 
causes of his life failure — if, indeed, he could be brought 
to concede the latter to be a fact — there is little doubt 
that he could find a fitness in the formula for many of 



BOILER CLEANER. 
Placed near the lower side of either the front or 
rear of the boiler is a packing box, through which 
passes a long iron or steel rod, on whose inner end is 
loosely mounted a block, hinged to which is a brush 
head provided with wire splints. Upon each end of 
the brush head is a small wheel ; these wheels run 
upon the bottom of the boiler, and support the head 
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MILLAR'S BOILER CLEANER. 

in a horizontal position. Rigidly secured to the rod, 
upon either side of the block, are lugs placed at 
right angles to each other, so that when one lug is 
turned to a vertical position, the other will be hori- 
zontal. One lug is for the purpose of driving the 
brush along the bottom of the boiler toward the 
blow-off, while the other is for pulling the brush 
toward the front of the boiler. The small sectional 
view elearly shows the arrangement of these lugs. If 
the brush is to be pulled forward without carrying 
the mud with it, the rear lug is turned up, when the 
brush will swing backward and be dragged along the 
bottom of the boiler. By properly turning the rod 
and its lugs, the brush may be made to move to the ac- 
cumulated dirt or mud toward the blow-off, which may 
be placed at any desired point in the bottom. By 
means of this device the boiler may be kept thoroughly 
clean, even when it contains its usual supply of water, 
or is under steam pressure, or empty. 

Further particulars regarding this invention may 
be had from Mr. John Millar, Box 75, Allenford, On- 
tario, Canada. 




IMFBOVED CABILLOX. 

his acquaintances. It is not improbable, adds the 
American Analyst, that the English " literary " gen- 
tleman who originated this scheme — in the light of 
which the American newspaper interviewing' system 
fades into a faint shadow — will, in the end, be obliged 
to content himself with some series of substituted con- 
fessions such as we have suggested. 



Analysis of Color. 

M. Camille Koechlin finds that the solar spectrum 
yields only two simple colors, blue and yellow. The 
third is blended with yellow and blue to constitute 

the reds on the one hand, 
the violet on the other, 
purple being red deprived 
of yellow, or violet de- 
prived of blue, or simply 
the spectrum without yel- 
low or blue. If on the 
red of one be projected 
the blue of another spec- 
trum or on the violet of 
the first the yellow of the 
second, the result is pur- 
ple. The red or the violet 
may again be restored by 
applying to the purple the 
yellow or blue of a third 
spectrum. And if these 
applications be made with 
reversed prisms, so that 
the complementary colors 
reciprocally cover each 
other, the spectrum will 
present at both extremi- 
ties a purple region with 
yellowish white interval. 
Purple, being a simple 
color, will thus never be 
obtained by mixture, but 
only by extracting the yel- 
low from a red or the blue 
from a violet. The solar 
spectrum contains the ele- 
ments of all shades, either 
by mixtures or by dilut- 
ing with white or extinc- 
tion with black. In the 
latter case the colors con- 
taining blue preserve their 
tint, while those on the 
opposite side of the yellow 
become changed in char- 
acter. Thus green, blue, and violet yield the so- 
called deep greens, blues, and violets, while the yel- 
low, orange, red, and purple cannot be intensified, 
but pass over to olive, brown, garnet, or amaranth. 



Thb Midland Railway of England is making experi- 
ments with steel sleepers. 
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THE ELECTEIC SUBWAY COWDTTIT IN NEW YOEK. 

(Continued from first page.) 
blows produced, until the sound shows that the mass 
is compact. Then more mixture is introduced, and 
more ramming given it, until the mould is filled. Ow- 
ing to the ramming, it is very hard and compact. The 
mould and block, after being cooled by the application 
of water from a hose, is swung away and cooled com- 
pletely in a tank of water, the outer casing is removed, 
and a finished block is the result. They are inspected 
by the commissioners' inspector, and, if approved, are 
stenciled. 

Besides the blocks, short paper tubes, that fit into 
enlargements in the ends of the apertures, are supplied. 
They are used to complete the conduit at the joints. 
They are dipped into melted pitch before delivery. 
Their use is shown most distinctly in the longitudinal 
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connections. A main branch is tobe carried from the 
manhole to the interior of each block of houses. As 
near the center as may be is to be established either a 
single pole or a manhole. From this point individual 
lines are to be carried under or over ground to the 
different houses requiring them. 

Such is the system now being introduced. Its prin- 
cipal characteristic is the absence of metal. Even the 
short joint tubes are of paper. While cheapness of 
construction is thus consulted, many good effects of 
metal are lost. The interior of the holes can hardly be 
as smooth as a good metallic pipe, and they will be 
more subject to deformation. A slow change of shape, 
such as sealing wax often will undergo, is among the 
possibilities. This, it is assumed, will be prevented by 
the large proportion of sand that is worked into the 
mixture. The anti-inductive effect of metal is lost. 
This will be provided for in each in- 
dividual cable, it is to be presumed, 
in its lead casing. The objection made 
to metal pipes that they will decay 
cannot be regarded as well founded. 
A good cast iron pipe will last for a 
number of years as yet undetermined. 



A, Central Distributing Point. B, Distributing Lines. 
FLAN OF DISTBIBVTION. 

section of the conduit, where also the enlarged ends of 
the holes can also be seen. 

The conduit is laid in sections, every one of which is 
one block in length. Each section must be rigorously 
aligned, both as regards the vertical and horizontal 
planes. The grade must be perfectly uniform and true 
for this distance. It may vary from block to block, as 
may also the level. A trench is opened, and on its 
bottom a six inch bed of concrete is laid. This is made 
to conform accurately to the level or grade of the sec- 
tion, and by theodolite a straight line is drawn along 
its center. After it is sufficiently hard, the blocks are 
laid upon it in two longitudinal rows, breaking joints 
with each other. They are kept accurately in line, 
and are spaced apart by a template. Each block is 
laid thus : It is lowered into the trench, and placed in 
position about one inch from the preceding one. A 
hot plate of iron is held between the end faces of the 
two blocks until the ends are thoroughly hot. The 
paper tubes are next put into their seats, and long 
wooden mandrels are pushed through them and into 
the next block from the open end of the block that is 
being laid. The two segments are then pushed toge- 
ther until the paper tubes are seated. This brings 
them within an inch of each other, which interval is 
spanned by the twelve tubes and mandrels within them. 
Side or cheek pieces of iron are clamped on each side 
of the joint, and hot asphalt mixture is introduced, 
and worked in around the interstices by hot iron 
bars. The mandrels are withdrawn, and when the 
whole is perfectly filled and smoothed off, it is 
left to cool, the clamps not being removed for some 
time. When all is cold, the clamps are removed, and 
the longitudinal interval between the rows is filled 
with cement mortar, and a course of brick is laid over 
and around the two lines. Each block contains twelve 
holes, in three rows. In some sections the blocks are 
placed on their narrow edge ; in others they are laid 
flat. 

At each cross street is a large bricked manhole, 
in which one section ends and the next one com- 
mences. A double iron cover, one protective and the 
other arranged to lock fast, secure it when not in use. 
The cables are to be laid by means of these openings, 
being fed through by a machine, after they are started. 
The entire length of the openings, for a block at a 
time, is previously to be well oiled to reduce friction. 

The impediments in the way of the engineers have 
been very great. Three separate gas compa.uies have 
a number of mains lying in close proximity to the 
trench. The water mains and sewer culverts also 
impede operation greatly. 

This much refers to the New York system. In 
Brooklyn the same material is employed, but the 
blocks have ten apertures only, of less diameter than 
in the New York conduit, and each block is provided 
with a bell or hub. These are laid like water or gas 
pipes, the paper tubes being dispensed with. 

This much disposes of the question of the disposal of 
transit lines. The next problem is that of distribution 
to different houses and oflBces. The proposed method 
is shown in the accompanying plan. Each second 
manhole is to be devoted to the distribution of tele- 
phone lines, and the alternate ones to telegraph line 



EXFEBIHENTS IN FNEITMATICS WITH 
A STEAM VACITITM. 

T. .O'CONOR SLOANB, PH.D. 

We have already shown how several 
representative air pump experiments 
can be performed with steam vacua. 
The interest attaching to this method 
of working in pneumatics is not con- 
fined to the mere simplification of ap- 
paratus, but each experiment serves 
still further to show how steam is 
really an invisible gas, returning to 
the liquid state on reduction of tem- 
perature. In engineering, this method 
of producing vacua sometimes operates disastrously. 
Boilers on vessels Ihat have sunk suddenly have been 
known to collapse under its effects. Where a large 
space is to be exhausted, this method can often be 
adopted. In creosoting wood, the logs are run into 
large cylinders and treated with steam. If the steam 
is allowed to condense, a vacuum is formed, and any 
air contained in the pores of the wood is expelled. 
Then, on admitting the creosoting solution, it is eagerly 
imbibed by the wood, the capillary action being 
seconded by the atmospheric pressure. The experi- 
ment shown in the cut is an illustration of such a 
process. In practice on the industrial scale air pumps 
are often employed, but it is quite possible to dispense 
with them. 

The boiling flask is arranged in connection with a 
tall vessel. Any bottle will answer, but such a cylin- 
der as shown is convenient. A piece of wood is floated 
in it when it is partially filled with water, and the line 
to which it sinks is marked upon it. The cylinder is 
then filled as full as possible, corked, and the steam 



no limit. It must be remembered in this connection that 
the bubbles afford no real measurement of the air given 
off, referred to ordinary conditions, as the low pres- 
sure expands the air to ten or fifteen times its volume. 
If we imagine, therefore, that fifteen of the bubbles are 
compressed into one, we shall have some idea of the 
actual volume of air expelled, if measured at atmo- 
spheric temperatures. 

After five or ten minutes have elapsed the plug may 
be withdrawn, when the sudden cessation of the effer- 
vescence and the shrinking out of sight of the bubbles 
will be quite striking. The cylinder is uncorked, some 







\ 



/^ 



X 



— V 



i 

-4^ 



0* 





AIB IN FOBES OF WOOD. 

vacuum produced as before described. After the 
flask has boiled some minutes and the plug has been 
replaced, it may be cooled byhavingwater poured over 
it as shown. The air contained in the pores of the 
wood immediately begins to expand, and escapes in 
innumerable bubbles. This continues for a long time. 
Th9 fvwount tba.t os>u be thiis with^r^wn seems to have 



MANIFITLATION OF GLASS TUBES. 

of the water poured out, and the floating of the stick is 
observed. It will be found to sink deeper in the water, 
perhaps half an inch below the original line. This is 
shown to one side of the cut, the stick as it floats after 
the process being indicated by dotted lines. 

In performing a series of these experiments, it will 
be found very tiresome to hold the flaskoverthe lamp. 
An extemporized ring stand is shown that will save 
this labor. A piece of strong wire is bent at one end 
into a ring of size adapted to receive the flask, and at 
the other end it is wound into an even spiral. A piece 
of board, about six inches square, has a hole bored in 
one of its corners or near the center of one of its sides. 
This receives an upright piece that the spiral fits close- 
ly around. By pushing the wire up or down on the 
upright standard the level can be adjusted. Even if 
the spiral fits loosely, the weight of the flask will tend 
to make it bind upon the upright rod. The best plan 
would be, after its level is adjusted, to secure it by a tack. 
The mode of connection by a bent tube with no rub- 
ber joints is far the best to use in these experiments. 

A word on the manipulation of glass tubing will not 
be out of place here. To cut it into short pieces, 
a file is as good as anything. Glass knives, made 
of Wootz steel, are also very efficient. These are 
so brittle that the edge keeps flaking off, thus keep- 
ing always in cutting condition. To cut a tube, 
a small scratch is given it across one side at right 
angles to its axis. No deep notch is required. Then 
it is taken in the hands, one on each side of the 
scratch, with the thumbs underneath the glass, and 
about an inch from each other. Both hands are now 
drawn apart, and at the same time a slight bending 
stress produced, the ends of the tube being drawn 
against the thumbs and toward the body. The tube 
thus treated breaks off square where the file has 
scratched it. The point is not to attempt to break the 
tube as if it were a piece of wood, but to combine a 
strong pull with a slight transverse strain. 

By the file, or by holding the end in an alcohol lamp 
flame, the sharp cutting edge can be removed. 

A file soon becomes dull when thus used, but it can, 
by sharpening, be made to last a long time. The sharp- 
ening is done on a grindstone on each edge on one side 
only. Thus each corner is smooth on one side and has 
file cuts on the other. The process is illustrated in the 
cut, a file that has been thus treated being shown in 
section and in general view. 

A convenient way of bending tubes is also shown; 
The tube is held in an ordinary gas flame, near its up- 
per part, its length coinciding with the long axis of the 
flame. The tube is continually rotated. The flame 
soon coats it with lamp black. After a few minutes it 
begins to soften. As soon as it yields easily it can be 
slowly bent as desired, without being removed from 
the flame, the outer and inner sides of the bend 
being alternately exposed to the flame. On the right 
of the cut a good betid is shown, on the left a bad one, 
such as should be always rejected. 

In pushing glass tubes through corks, care must be 
exercised to avoid injury. The pressure should always 
bear upon a straight part of the tube. If any force is 
required, the tube should be surrounded by a towel. 
Sometimes the hand is badly injured by tubes break- 
ing and lacerating it while being pushed through corks. 
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THE ABT OF FITCHIN& IN BASEBALL. 

To the Editor of the Scientific A merioan : 

In the number of your paper for July 31 you publish 
quite a long article on curve pitching, which I read 
with much interest. 

Upon one point, however, I think the author has 
been misinformed, viz., that the ball curves toward 
the side on which it meets the greater resistance. 
The accompanying 
sketch will show my 
theory of the art of 
curve pitching, and 
the one, I believe, 
most generally ac- 
cepted. 

Let a ball be mov- 
ing from F to Gr with 
a velocity such that 
the resistance of the 
air at A will be rep- 
resented by the line, 
4 X. 

At the same time 
let theball be revolv- 
ing on its own axis, 
from right to left, at 
the same rate, viz., 
so that the resistance 
of the air to its revo- 
lution, at any point 
on its circumference, 
shall be represented 
by the curved line, f 

4 X. Then the re- i 

sistance of the air to J^ 

the motion of the 

ball from F toward G will be expressed as follows : 
At A, resistance = 4 a;. 
" C, " = 4 a; + 4 a; = 8 a;. 

" D, " = 4 a; — 4 a; = 0, etc. 

Taking intermediate points, for example, at 45° 
either side the center line, F G, we can assume for 
such points that the resistance of the air will be : 
At B, 4 a; + 3 a; = 6 aj, and 
" E, 4 a; — 3 a; = 3 aj. 

Owing to the angle at which the ball m«ets the air 
at these points, the resistance must be considered as 
the resultant of two forces, as shown in sketch by the 
lines marked 3 x, 3 x, and x x. 

Hence we find that the ball is acted upon by the two 
resultants, H B and J E. Under the combined action 
of these two unequal resistances, theball will take some 
direction away from the greater resistance, and will 
curve to the left. 

This is called the out curve, and the in curve is ex- 
actly the reverse in its action. 

This theory of the action of the air is supported by 
the results of practice and experiments. 

G. G. TOWNSEND. 

Cumberland, Md. 




To the Editor of the Scientific American : 

I read with interest the article by Henry Chadwick 
on horizontal curve pitching in baseball, which ap- 
g. ^, peared in your issue of 

July 31. 

The real philosophy 
of the horizontal curve 
is as follows : 

In the subjoined dia- 
gram, arrow A indi- 
cates the direction of 
the ball's trajectory af- 
ter receiving its initial 
propulsion from the 
pitcher. Arrow B indi- 
cates the direction of its 
rotation (right to left) 
on its perpendicular 
axis, imparted to it also 
by the pitcher. The 
atmosphere, C, through 
which the ball moves 
with a velocity of, say, 
100 feet per second, of- 
fers resistance to its for- 
ward hemisphere 
amounting to several 
pounds to the square 
inch, its molecules being 
forcedaside to the right 
and to the left to make 
room for the advancing 
ball. On the left quar- 
ter, D, in escaping from 
its path, the molecules are assisted by its rapid rota- 
tion, which tends to throw them in the direction they 
would naturally seek. This produces a thinning out, 
or what resembles a partial vacuum, when compared 




with the state of air existing on quarter E. Here the 
molecules are not only unassisted, but are actually re- 
tarded, by friction with the rotating ball, in their 
effort to escape by the only way possible — toward the 
curved arrow B ; in consequence of which, a compres- 
sion of the atmosphere occurs on this quarter. 

I have shown that the ball is moving through a 
medium whose density is much greater at quarter E 
than at quarter D ; the result is manifest. A curve is de- 
scribed toward F. The atmosphere at E, because of its 
greater density, acts on the ball as a cushion, from 
which it continually rebounds. 

Give the ball an axial rotation in the opposite direc- 
tion, and, governed by the same law, it will describe 
a curve toward G. 

The Scientific American Supplement, Nos. 410 
and 433, contains additional information on this 
theory. K. E. E. MunSON. 

Millerton, N. Y. 



Cause of tbe Cbarleston Earthquake. 

To the Editor of the Scientific Ainerican : 

In your issue of the 18th Sept. you publish a letter, 
over the signature Edward W. Byrn, which suggests a 
theory accounting for the Charleston earthquake. 

Mr. Byrn takes the ground that " the escape of the 
vast volumes of petroleum and natural gas from the 
wells sunk into the bowels of the earth may furnish a 
cause for the earthquake in this region," and that these 
materials issuing from internal cavities release the 
superincumbent strata of rock, which, in consequence, 
falls, and the ensuing earth tremors are most severely 
felt along the line of weakness near the Atlantic coast. 

In the first place, this theory takes for granted that 
either (1) these cavities have always been full of natu- 
ral gas and petroleum at a fixed pressure, or else (3) 
that in their formation and storing, the earth's crust was 
lifted and cavities made, which were immediately filled 
and supported the rock, as on a cushion. 

Now : 

1. Almost, if not all, of the theories accounting for 
the presence of gas and peiroleum accept the fact that 
these'substances were formed subsequent to the final 



FHOTOOBAFHIC NOTES. 

The Relative Rapidity of Emulsion Plates. — At a 
meeting of the London and Provincial Photographic 
Association on the 9th ultimo, we find reported in the 
British Journal of Photography the statement that 
gelatino-chloride plates are from 35,000 to 30,730 times 
slower than rapid bromide plates. The chloride plate 
was exposed twelve inches from a gas burner for eighty 
minutes, and the bromide at ninety-six inches distant 
for ten seconds. Mr. A. Mackie said he had tested col- 
lodio-bromide plates against ordinary bromide, and 
found them to be three hundred times slower. 

Enameling Colored Photographs. — Mr. C. Brangwin 
Barnes in the Photographic News says : The picture 
which is to be subjected to the double process of color- 
ing and enameling should be printed a shade lighter 
than one meant to be treated in the ordinary way and 
turned out plain. Care should be taken not to over- 
tone it, a sepia gray being the tint calculated to produce 
the best results ; and it should be untrimmed, a margin 
of at' least half an inch all round being left. After 
fixing and washing, it should be pinned, while still 
damp, on to a drawing board, and when dry it is 
ready for the artist's hands. Ordinary moist or cake 
water colors may be used, but to minimize the chances 
of failure, we found the so-called albumen colors the 
best to use. The colors I refer to were introduced 
by M. Lambert some years since, for coloring chromo- 
type photographs, and were sold on cards by the 
Autotype Company, from whom I believe they are 
still obtainable. Care should be taken not to put the 
tints on too high, as enameling serves to intensify 
them, and carmine should be used very sparingly, not 
only because the color is fleeting, but because it 
has a tendency to run into spots, and give a rough 
appearance to the finished picture. The print being 
colored and ready for enameling, a sheet of glass 
(preferably plate glass) is prepared in the usual man- 
ner — that is, either with a solution of yellow wax in 
benzole, or with powdered talc. I personally prefer 
the first mentioned, as the print usually comes off 
cleaner and more easily. A few drops of the solution 
are poured on the glass, which should be perfectly 
clean and free from scratches or flaws, and gently 



comparative quiescence of the earth's crust after ages 

of upheavals and disturbances. This being so, there rubbed over the entire surface with a piece of clean 



must have been cavities for the reception of gas and 
petroleum before they were formed ; and, if the over- 
lying strata kept their position, then, when the cavi- 
ties were empty, why should they now be disturbed by 
the withdrawal of the contents of the cavities ? 

The " enormous pressure " at which they are some- 
times found is easily accounted for by the continued 
accumulation of the gas and oil in confined space, as 
the increase of pressure would by no means hinder the 
chemical combination of the materials of which they 
are formed. 

3. That the pressure has raised the strata and made 
the cavities is highly improbable, to say the least. 
That a pressure of some hundred pounds should raise 
a mass of rock from 1 to 3,000 feet in thickness and in- 
definite surface is beyond possibility. 

As a matter of fact, no disturbance in the gas and 
oil regions was noticed at the time of the earthquake, 
and up to the present time no increase or diminution 



fiannel until it begins to set. It is then polished off 
with another piece of the same material until it ap- 
pears clean, and polished again. To test if enough 
wax remains, the tip of the finger should be pushed 
along the surface, near the edge, when, if properly 
prepared, it will meet with a considerable resistance 
and produce a grating noise. It is then coated with 
enamel collodion in the same manner that a plate 
used to be coated for the wet process, or that a nega- 
tive is varnished, and care taken that the collodion 
be not allowed to run into crapey lines. 

Immediately the collodion sets (not dries) it is im- 
mersed in a dish of cold water until all greasiness dis- 
appears. The colored print should then be carefully 
collodionized in the same manner as the plate, and 
when the film is thoroughly set it should be passed 
through a solution of gelatine in hot water, then 
laid upon the plate and carefully squeegeed until all 
air bubbles disappear, which may easily be seen from 



of the supply has been reported from any part of these j the back of the glass. It is then put aside under 



districts. 
I think Mr. Byrn's theory is entirely untenable, un- 



pressure for an hour, when it is ready for mounting — 
; or, rather, for a sheet of thin cardboard to be attached 



less we radically change our views of the formation and to the back by the aid of thin Russian glue, gelatine 



storing of gas and petroleum. 



P. M. F. 



Patentees must Use or Allow Others to Use. 

The commonly accepted doctrine of American patent 
law is that no person has the right to make, use, or sell perfectly fiat, and with a high enamel surface ; and if 

the operations have been carefully performed, the col- 



having a tendency to reduce the gloss of the finished 
result. It is then again placed under pressure for 
about an hour, and then set up to dry in a cool place. 
When thoroughly dry, the blade of a knife may be 
placed under the edges, and the picture will come off 



a patented invention without the consent of the pa- 
tentee ; whoever does so is liable as an infringer, and 
the court, on due proceedings, will enjoin him from the 
use. But in the case of Hoe & Co., the well-known 
printing-press makers, against Knap, tried in the U. S. 
Court, northern district of Illinois, Judge Blodget de- 
clined to enforce the above doctrine, balding as fol- 
lows : 

The proof on the application for a preliminary in- 
junction was to the effect that the complainant, the 
owner of this patent, had never used it, and never con- 
structed a printing press with the Crowell device. 
The argument is that the owner of this patent was a 



oring will be found as clear and perfect as when first 

done. It now only requires trimming and affixing to 

the final mount, which is best done by the aid of co- 

aguline, applied to the edges only. 

This may appear, at first sight, a very tedious and 

difficult process, but after one or two pictures have 

been enameled, it will become quite easy to manage. 
■ » I ■ I » 

Fast Ironclads. 

An official paper issued at Rome gives the following 
particulars regarding the fastest ironclads in the 



world : Italia (Italian), 18 knots an hour ; Lepanto, 
very large manufacturer of printing presses ; that they ' Umberto, Sicilia, and Sardegna (Italian), 17'50 ; War- 



did not manufacture and keep printing presses in 
stock, but only made them to order ; and that they 
have received no order as yet to make a press contain- 
ing the Crowell device. The question, therefore, arises 



spite (English), 17'30; Imperieuse (French), 17 ; Rng- 
giero di Luaria, Morosini, and Andrea Doria (Italian), 
16 '50 ; Nile, Trafalgar, Sanspareil, Anson, Camper- 
down, Benbow, Rodney, Howe, Collingwood, Colossus, 



whether the court will grant an injunction in favor of and Edinburgh (English), 16; Duilio (Italian), 15'50 ; 
the owner of a patent who has not, after a reasonable Dandolo (Italian), 15'30 ; Devastation (French) 15'17 ; 
time, put it into use, against another who is using it. | Alexandra (English), 15; Foudroyant, Admiral Baudin, 
I think, under a patent which gives a patentee a mo- . Formidable, Neptune, Hoche, Marceaux, and Magenta 
nopoly, he is bound either to use the patent himself or (French), 15 ; Hercules (English), 14'69 ; Redoubtable 
allow others to use it on reasonable or equitable terms, : (French), 14'66 ; Temeraire (French), 14'65 ; Dread- 
and as I refused an injunction on the motion before the ' nought (English), 14'53 ; Affondatore (Italian), 14'50 ; 
hearing, I shall refuse an injunction in the interlocu- ; Terrible, Indomptable, Caiman, and Requin (French), 
tory degree, and allow the defendants to continue to 14'50; Admiral Duperre (French), 1447; Sultan (Eng- 
use the patent on their giving bond as they have here- lish), 14'30; Neptune (English), 14'30; Infiexible (Eng- 
tof ore. lish), 14; and Yauban (French), 14, 
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A SCIENTIFIC TOP. 

BT GEO. M. HOPKINS. 

Every street urchin can spin a top, and get an un- 
ending amount of amusement out of it ; but it would 
seriously puzzle the majority of "boys of older 
growth " to satisfactorily explain all the phenomena 
of this simplest of toys. 

Why does it continue to revolve after being set in 
motion ? Why does its motion ever cease ? Why does 
it so persistently maintain its plane of rotation ? 
When its axis is inclined to the vertical, why does it 
revolve slowly around a new axis while turning ra- 
pidly upon its own axis ? And when so inclined, why 
does it gradually right itself until it rotates in a hori- 
zontal plane ? Why does it not revolveproportionately 
longer when its speed is increased ? These and many 
other questions arise when we begin the examination 
of the action of the top. They have all been an- 
swered so far as it is possible to answer them, still it 
is difficult to reach far beyond the mere knowledge of 
the actions themselves. 



the stud on which the friction driving wheel turns. 
The upper end of the rod is provided with a handle, 
and to the boss of the friction wheel is secured a crank. 

A sleeve fixed to the spindle of the top is fur- 
nished with an elastic rubber covering which is en- 
gaged by the beveled surface of the driving wheel. 
After imparting the desired speed to the top, by turn- 
ing the driving wheel, the wheel and the rod by which 
it is supported may be withdrawn from the top, with- 
out interfering in any way with its action. 

A large number of interesting experiments may be 
performed by means of a top of this character. Most 
demonstrations possible with the whirling table may 
be adapted to this top, and, besides, many phenomena 
peculiar to the top itself may be exhibited. A few of 
the more striking experiments are illustrated. 

By suddenly pressing upon one side of the top with 
a small rubber-covered wheel, as shown in Fig. 3, it 
will be found impossible to change its plane of rota- 
tion by the application of any ordinary amount of 
force. In fact, the side of the top to which the pres- 



thrown up by centrifugal action, thus spreading the 
umbrella. 

Fig. 5 shows a ring formed of two pieces of heavy 
rubber tubing secured to two metallic sleeves fitted 
to a rod adapted to the tapering hole of the top spin- 
dle. The lower sleeve is fixed, and the upper one is 
free to slide up or down on the rod. Normally, the 
rubber forms a ring, as shown in dotted lines, but, 
when rotated, the centrifugal force reduces it to a fiat 
ellipse. A similar experiment, in which two elastic 
rings are secured on opposite sides of the rod, is 
shown in Fig. 6 ; the rings being circular when sta- 
tionary, and elliptical when revolved. 

In Fig. 7 is shown a device for illustrating the forma- 
tion of an oblate spheroid. A tube, closed at the lower 
end and fitted to the hole in the top spindle, is provided 
near its lower end with a fixed collar and a screw col- 
lar, between which the lower wall of a hollow flexible 
rubber sphere is clamped. The upper wall of the 
sphere is clamped in a similar way between collars on 
a sleeve arranged to slide on the tube. The tube is 




1. The Top. 2. Persistence in Maintaining Plane of notation. 3. Gyroscopic Action. 4,5,6. Examples of Centrifugal Action. 7. Formation of Oblate Spheroid. 8,9,10,11. Examples of Centrifngal Action on Liquids, 

12. Centrifugal Hero's Fountain. 

A SCIENTIFIC TOP. 



The top has already risen to some importance as a 
scientific toy, but it is worthy of being raised to the 
dignity of a truly scientific instrument. To give it 
that eminence, three things are necessary : first, a 
considerable weight, and in consequence of this, an 
easy and effective method of spinning, and finally, it 
requires a good bearing, having a minimum of friction. 

The top illustrated has these three requisites. It 
weighs 3J^ pounds, and its weight might be increased 
somewhat with advantage. It has a frictional spin- 
ning device by which a velocity of 3,000 revolutions 
per minute may readily be attained. It is provided 
with a hardened steel pivot which turns on an agate 
step.* It is almost perfectly balanced, and the fric- 
tion of its bearing is very slight. When unencum- 
bered, it will run for over 43 minutes in the open air 
with once spinning, and its motion may, at any time, 
be accelerated without stopping, by a new application 
of the friction wheel. 

The brass body of the top is 6 inches in diameter, 
and ^ inch thick in the rira. Its steel spindle is % inch 
in diameter, and has a tapering longitudinal hole which 
is 1^ inch in diameter at its larger end. To this taper- 
ing hole is fitted the tapered end of a rod supporting 



' * An agate mortar of the smallest size, about 1)4 inches in diameter, 
mounted in a wooden base, forms the step. 



sure is applied will rise rather than yield to the pres- 
sure. 

By placing the step of the top on an elevated sup- 
port, such as a tumbler (as shown in Fig. 3), and gen- 
tly pressing against one side of the spindle, the axis 
of the top will be gradually inclined, and a gyroscopic 
action will be set up. The top will swing around 
with a very slow, majestic movement, traveling six or 
eight turns per minute around a vertical axis while re- 
volving rapidly on its own axis, and it will slowly re- 
gain its original position. 

As the peripheral speed of the top is almost a mile 
a minute, a little caution is necessary in handling it 
while in rapid motion, as any treatment that will 
cause it to leave its bearings will be sure to result 
in havoc among the surroundings, besides being liable 
to injure the operator. 

Several methods of showing centrifugal action are 
illustrated, the simplest being that shown in Fig. 4. 
A small Japanese umbrella, about 30 inches in diame- 
ter, is arranged to be rotated by the top, by applying 
to its staff a tube which fits over the spindle of the top. 
In this, as well as the other experiments, the top is 
set in motion before the object to be revolved is ap- 
plied. The tube attached to the umbrella having 
been placed on the revolving spindle, the arms are 



perforated above the lower pair of collars to admit of 
filling the hollow ball with water. When the ball is 
filled or partly filled with water, and rotated, it be- 
comes flattened at the poles and increases in diameter 
at the equator, perfectly illustrating the manner in 
which the earth received its present form. 

The glass water globe represented in motion in Fig. 
8 exhibits a cylindrical air space extending through it 
parallel with the axis of rotation, the water having 
been carried as far as possible from the center of rota- 
tion by centrifugal action. 

When the speed of the globe is reduced, gravity as- 
sertsitself, and the air space assumes a parabolic form, 
as shown in Fig. 9. 

In the globe represented in Fig. 10, the filling con- 
sists of water and mercury. The rotation of the globe 
causes the mercury to arrange itself in the form of a 
narrow band at the equator of the globe. 

Fig. 11 shows a gl6be filled with air, oil, and water, 
which, when the globe is revolved, arrange themselves 
in the order named, beginning at the center of the 
globe. 

A Hero's fountain, operated by centrifugal force in- 
stead of gravitation, is shown in Fig. 13. The metallic 
vessel contains three concentric compartments. The 
jet tube extends downward into the central compart- 
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ment and is Bent laterally, so that It nearly touches 
the wall of the compartment. The intermediate com- 
partment communicates with the outer compartment, 
and the outer and central compartments are connected 
by an air duct. The central and intermediate com- 
partments are filled with water, and as the vessel is re- 
volved the water in the intermediate compartment is 
carried by centrifugal action into the outer compart- 
ment, and, compressing the air contained in that com- 
partment, drives it through the air duct, with a force 
due to the centrifugal action, into the central com- 

ytment, where it exerts a pressure on the water suf- 
Ijit to cause it to be discharged through the jet. 

adaptations of the top will be described later. 

< I ■ > » 

fARFUL RAILWAY COLLISION, 
of September an accident of the most 
|e took place at Silver Creek, N. Y., on 
tl^i^^^^^Ht, Chicago & St. Louis Railway. 
^ Ti^^^PPKra Falls excursion train, which left Ashta- 
bula, (J., at 8 A. M., stopped at all the stations to Sil- 
ver Creek, and left there on tirne with the eleven pas- 
senger coaches well filled with Ohio, Erie, and Dun- 
kirk people. There was a baggage car ahead and next 
to it was the smoker, half filled with men. Three- 
quarters of a mile east of Silver Creek, just as the 
train was leaving a big trestle to round a curve, engi- 
neer Lewis Brewer was horrified to see the engine of a 
freight train plunging toward hiia on the same track 
at a high rate of speed. Brewer whistled, put on the 
air brakes, and reversed his engine. Then he and his 
fireman jumped. The freight engineer whistled and 
jumped just as the engines came together with a 
terrible crash. The baggage car was instantly tele- 
scoped into the smoking car, but the other cars were 
not badly hurt. A moment after the crash the air was 
filled with the groans of the dying and the hiss of the 
escaping steam. 

The engines were almost demolished, and the bag- 
gage car was found to have plowed to within five feet of 
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the rear of the smoker.JGreat difficulty was experienced 
in working at the wreck, which was almost literally 
covered with blood. The scene was too sickening tobe 
described, and many of the passengers who tried to help 
the railroaders were overcome with faintness. Body 
after body was taken Out, until the bodies of fourteen 
dead persons were placed on the ground near the 
wreck. Some of the bodies were so horribly mangled 
that identification was uncertain. 

Many persons were badly injured ; of these about 
eighteen have died, making the number Of deaths 
about thirty-five. 

The accident was due to disobedience Of orders on 
the part of those in charge of the freight train. In- 
stead of remaining at the siding directed, they attempt- 
ed to proceed to the next siding ahead. Charles 
McSparren, of Erie, was one of the four passengers in 
the wrecked smoking car who escaped alive. His 
hands were lacerated with broken glass, his clothes 
were torn and spattered with blood. He said : 

" You have no idea of the horrors of those few ■ sec- 
onds. We had left Silver Greek, and were going along 
at a good rate of speed, when suddenly the train gave 
a lurch and the next instant there was a crash which 
sounded like an explosion. Then, for three or four 
seconds, the baggage car tore right through our coach 
as it telescoped us. The car was half full, and most of 
those ahead of me (I was on one of the rear seats) were 
crushed to death almost before they knew it. So 
sudden was it that there was not a chance to save 
themselves, or try to do it. The man in the seat ahead 
of me was killed, and the shock slung lue around with 
his bpdy^ I was pitched out into the sand somehow, 
and when I caiiie1a3-I--guppose the sight made me in- 
tensely sick." 

The Railroad Gazette, from which we take the ac- 
companying illustrations, saya : The engmvings will 



make very clear to railroad men its nature and proba- 
ble cause. It will be remembered that in the tele- 
graphic reports of the accident it was stated that " the 
drawbar of the baggage car was higher than that of 
the smoking car." Whether this was so ornot does not 
appear in the engravings, and we have no other evi- 
dence of it, but it will be seen that the " circumstan- 
tial evidence " that it was so is painfully strong. The 
collision, regarded simply 
as a collision, was a decid- 
edly mild one. On the en- 
gines, one cylinder, and a 
part of the steam chest of 
one engine was knocked 
off and the cylinder head 
Of the other engine, but the 
coll sion was not violent 
enough to do any injury 
to the boilers, thus saving 
tlje horrible addition to 
t^e death roll from escap- 
ing . steam which has so 
frequently resulted in such 
accidents. The manner in 
which the cab and. tank 
are fractured likewise in- 
dicates no very extraordi- 
nary violence. 

We may be quite certain 
that with a train of well 
built Pullmans, provided 

with approved coupler buffers, there would have been 
no telescoping from any such force as this. 

Even with ordinary passenger and baggage cars, 
there would probably have been some broken sills and 
perhaps a general sinash up in one end of some car, 
but hardly such a fearful case of telescoping as the 
two views of the cars show. 

It seems evident that the baggage car mounted at 
once above the coupling and platform of the smoking 

car, gave a square 
blow against the end 
of the car, and in 
smashing it in was 
given a quick slant 
upward to the level 
of the windows. 

There it encounter- 
ed the line of least 
resistance, and went 
on in a nearly hori- 
zontal line, cutting 
through the win- 
dows on one side and 
the roof on the other 
until the force of the 
blow was spent. 

When we consider 
that the smokiijg car 
was crowded full of 
passengers at the 
time, the awful 
scene Of death with- 
in can be only too 
well pictured. Ac- 
cording to tlie latest 
reports, out of 40 in the car, 14 were killed, 19 injured, 
and 7 escaped uninjured. One cannot help wondering 
that so clean a cut, with so little general fracture, 
should have been possible both on the sides and roof, 
but probably the strongest car would shear almost as 
easily, granting the provoking cause to start the tele- 
scoping. It is in that that the moral of the occurrence 
lies from a mechanical 
point of view. 



quarry rock. It can be obtained of a fine creamy white 
color, and very free from iron and manganese, which 
would in the preparation darken its color as a cement. 
The amount of heat required for its calcination is very 
slight, and may with great advantage and cheapness 
be communicated in furnaces heated by gas evolved by 
the imperfect combustion of peat, employing a modi- 
fication of Charles Siemens' regenerative furnace. The 




Fig, 1 -THE ENGINES. 

calcined stone can be ground by water power, and the 
casks for packing the cement may be a subsidiary 
manufacture, and even made from small native tim- 
ber ; but little skilled labor is required. The materials 
are all at hand, the product directly nmrketable. The 
process which has been given to the world by Deville 
is hampered with no patent. Here seem to be the con- 
ditions for at least one new industry in Ireland. Let 
us hope that the hint may not fall wholly unproduc- 
tive.— i2o6e»-« ilfaZZei, F.R.S. 



Increased Use of Asphaltum In Bnlldlng. 

Our experience in the use of asphaltum in the treat- 
ment of foundation and cellar walls fully confirms the 
following item from the Western Manufacturer, and 
we believe its use may be beneficially extended to 
many other purposes than those suggested. 

The use of asphaltum in building is laigely on the 
increase, principally employed as a prevention against 
damp cellar walls and mason work underground, al.so 
for watertight cellar floors, coating for rain water cis- 
terns, covering for underground vaults, etc. Tlie usual 
method of applying it is to reduce to a semi-liquid 
state, in a large iron pot, over a good fire, sufficient as- 
phalt to about two-thirds fill it, care being taken that 
the flame does not rise over the top of the pot and ig- 
nite the asphalt. The wall is made as nearly dry as 
possible, and the joints somewhat rough, to admit of 
the' asphalt penetrating the pores and securing a 
hold ; the wall is then covered with asphalt, applied 
with a long-handled brush, while the material is hot 
and brushed in well — a coating one-half inch thick be- 
ing as perfect a protective as a thicker one. A barrel 
of asphalt, as found in the market, heated and applied 
to vertical walls of brick, will ordinarily cover about 
two hundred and fifty square feet of surface, and pro- 
duces most lasting results. 

♦ 4 » > • ' ■ ■ 

Ba«lc Slag as manure. 

Dr. Munroe, F.C.S., Professor of Chemistry at the 
College of Agriculture, Downton, Salisbury, has issued 
a report on experiments made by him to test the germ- 



Cement In Ireland. 

Henri Sainte Claire 
Deville, the illustrious 
French chemist, in the 
course of certain recent 
researches, discov- 
ered that some com- 
pounds of hydrate of 
linie and hydrate of 
magnesia afford a ce- 
ment of eminently hy- 
draulic properties, and 
setting rapidly under 
water. He further 
found that the natural 
dolomites, which con- 
sist of carbonate of 
lime and carbonate of 




Fig, 3,-THE TELESCOPED CARS-EAST VIEW. 



magnesia, in proportions either of one atom of each or 
of two or three atoms of the lime carbonate to one of 
magnesia, if calcined at a very low red heat and ground 
to powder, produce, without any other treatment, a 
fast-setting hydraulic cement, which becomes so hard 
that it may be employed also as an artificial stone, 
which, for architectural purposes, retains the fine warm 
tint of color of the dolomite in its natural state. Now, 
iir ma«y parts of Ireland dolomite is abundapt as a 



ination and growth of farm seeds in various mixtures 
of garden soils and basic cinder made at the Northeast- 
ern Steel Works, Middlesbrough. The Professor points 
out the high manurial value of the phosphates con- 
tained in basic cinder, and gives the results of many 
experiments which have been most successful. Cargoes 
of basic slag have recently been shipped from Middles- 
brough to different Continental ports, and one vessel 
hag lately taken a cargo of 1,000 tons to Stettin. 
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THE TBANSHISSIOH OF FOWSB BY ELECTBICITY 
BETWEEN CBEIL AND FABIS. 

The splendid experiments on the transmission of 
power to a great distance, undertaken by Mr. Marcel 
Deprez, backed by the Messrs. Rothschild, have just 
been passed upon ofBcially. 

After some previous attempts by the learned physi- 
cist, at the exhibitions at Paris (1881) and Munich 
(1883), at the Station of the North (1883) and at Greno- 
ble (1883), the Messrs. Roth- 
schild confided to a few engi- 
neers the business of pre- 
paring a programme and of 
carrying the same out. 

The problem that Mr. De- 
prez had to solve was the fol- 
lowing : To take a motive 
power of a hundred horses 
at the Creil station and trans- 
mit it electrically to the La 
Chapelle station, say to a 
distance of 33}-^ miles, with a 
performance of 50 per cent. 

In order to carry out this 
project, Mr. Deprez worked 
for two years, and, after a 
few accidents, such as are un- 
avoidable in an enterprise of 
this magnitude, now sees 
his efforts crowned with suc- 
cess. The machines began 
operating as long ago as the 
month of October, 1885, and 
the first examining commit- 
tee began its labors at that 
time. 

The Creil and La Chapelle 
plants and the line joining 
them were arranged as fol- 
lows : 

Creil Station. — The motive 
power was furnished by two 

locomotives, and was transmitted to a single machine, 
called a generator, through the intermedium of a 
dynamometric pulley that registered the electromo- 
tive force absorbed by the electric machine and the 
excitation of its magnetic field (Fig. 3). 

La Chapelle Station. — The La Chapelle dynamo ma- 
chine, called a receiver, was of smaller dimensions 
than the generator, since it received but half of the 
force expended at Creil (Fig. 1). 

Line. — As the distance of the transfer was 38J^ miles, 
the transmitting wire, going and coming, had a length 
of 67 miles. It was of sih'cious bronze, and was one- 
fifth inch in diameter. The effective duty furnished 
by the receiver was measured on a Prony brake. 



Practically (and it was under practical circum- 
stances that the receiver operated for six months), 
the power received at La Chapelle was employed for 
actuating the pumps of the Armstrong accumulators 
of the station (28 horses), and in addition, a second, 
doubly wound electric machine that distributed power 
to various apparatus (13 horses), as follows : 1. A 176 
pound steam hammer of 3J^ foot fall. 3. An electric 
brake. 3. An electric windlass. 4. A small motor that 





Fig l.-TEANSMISSION OF POWER BETWEEN CREIL AND PARIS.-THE RECEIVER. 

actuated a lathe. And 5. An apparatus for shifting 
switches ; say, as a whole, an effective power of 40 
horses, while at Creil one of 88- horses was expended, 
whence a performance Of 45 per cent. 

The examining committee, presided over by Mr. 
Collignon from October tintil now, held numerous 
meetings, and made notes of several hundred points, 
on which it had made observations. It was found that, 
according to the velocities given the generator (which 
were very slight, sincff, at the periphery of the ring of 
the machine, the linear velocity did not exceed 35 feet), 
the effective work furnished by the receiver varied 
between 30 and 50 horse power, with a mean perform- 
ance of 44 per cent. 



In the month of May last, the Messrs. Rothschild 
asked a number of scientific and industrial notables 
to please follo\^ the experiments and examine the 
value of the results. A committee of 38 was ap- 
pointed, presided over by Messrs. Freycinet and Ber- 
trand, and consisting, among others, of Messrs. F. 
De Lesseps, Alphand, Daubrge, Laussedat, Cornu, 
Mascart, Becquerel, Sartrlaux, Aron, and Levy. This 
body at once appointed a sub-committee, under the 
presidency of Mr. Bertrand, 
and charged Mr. Maurice 
Levy with the duty of gej; 
ting up a general report 
Mr. Deprez's experiinec 
the results ot 
learned scienti 
pecially called 
amine the resil 
the examininj! 
After a few 
aminations, Mr. 
ceeded, on the 34th of May, to 
verify the work. He had the 
generator run at angular ve- 
locities fiuctuating bet\yeen 
170 and 330 revolutions, and 
ascertained that the receiver 
furnished an effective work 
that varied between 37 horse 
power with the lowest ve- 
locity and 53 with a maxi- 
mum. The corresponding 
motive powers absorbed by 
the generator were of 66 and 
116 horses ; whence the per- 
formance of 41 and 45 per 
cent. 

In the report which he has 
just made, and which has 
been unanimously adopted, 
Mr. Levy states that the re- 
sults found by the committee 
are identical with those which had been daily ob- 
served by the engineers in charge of the experiments. 

We join our appreciation of the matter to that of 
Mr. Levy, who concludes his report as follows : 

" The committee, in the name of science and the 
industries, addresses its warm felicitations to Mr. 
Marcel Deprez for the admirable results that he has 
obtained, and expresses to the Messrs. Rothschild its 
deep gratitude for the inexhaustible generosity that 
they have displayed in this gigantic enterprise." — La 
Nature. 



Keep the roadsides free from stones and rubbish, and 
neatly mown. Don't let them be a nursery of weed seeds. 




Fig. ^.-GENERAL VIEW OF THE STATION AT OREIL, SHOWING THE GENERATOR, 
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A BALL OF BIBDS. 

It may perhaps be adduced as one of the most 
remarkable of the many curious and often inexplica- 
ble habits common to the lower animals of widely 
differing classes, the practice of forming themselves 
into ba-lls or clusters, as is the case with bees, star- 
fish, some kinds of bats, and at least two species of 
birds. One of these species is a swallow, found in 
Van Dieinan's Land, the other, the subject of our 
present illustration, the mouse bird {CoUus Senegal- 
ensis) of Central and Southern Africa. These strange 
little creatures, according to Le Vaillant, who de- 
scribes them, generally live in small companies of 
five or six individuals, and generally select a densely 
foliaged tree, or thick mass of bushes for their gath- 
ering place. " Only those who have visited Africa," 
says Brehm, " and become acquainted with the re- 
markable characteristics of its luxuriant vegetation, 
can realize the actual appearance of the haunts thus 
selected as cities of refuge by these most strange, and 
mouse-like creatures." Our readers must therefore 
try to picture to themselves a gigantic tree, with 
dense and usually thorny foliage, so interwoven with 
and embedded in the parasitical plants that grow 
around it as to be nearly concealed from view. In 
this green mass, which is impenetrable to man and 
beast, and even impervious to the attacks of the 
sportsman, the mouse birds make their home, creeping, 
like the animal whose name they bear, through such 
tiny and invisible crevices as to lead the spectator to 
imagine they have actually vanished from his sight, 
when suddenly a little head appears, and the bird 
makes its exit from the hole by which it entered. How 
they manage to creep in and out such of small aper- 
tures seems quite inexplicable. Le Vaillant describes 
their motions, while accomplishing this curious per- 
formance as being extraordinarily rapid. Their 
flight is performed with wings and tail outspread. 
While in the air, the whole party constantly utter 
their shrill cries, which are accompanied by a peculiar 
chirping sound. They but seldom rise to 
any great height while on the wing, and 
still more seldom settle on the ground. 
But the most extraordinary circum- 
stance connected with these birds is the 
fact illustrated in the accompanying 
drawing of the habit they have of 
hanging on the branches in clumps like 
bees when swarming. 

Peneaux, who verifies this statement of 
Le Vaillant, also mentions having seen 
them clinging to each other while asleep, 
the first bird holding on to the branch 
with one foot, while it supports a second 
bird by entwining one of the latter's legs 
with its own free limb ; this second bird, 
in a like manner, supporting a third, 
and so on until they form a chain that 
often contains as many as six or seven of 
these living links. 

It is a very handsome bird, and, as it 
plays about the branches, has an elegant appearance. 
Its long tail seeming to act as the balance pole, in 
the hands of a tight rope performer, in the ex- 
traordinary and varied attitudes which it assumes, 
and its highly movable crest being incessantly raised 
or depressed, gives it a very spirited aspect. The grasp 
of its feet is, of course, very powerful ; but owing to 
their formation, which is entirely or almost wholly 
formed for grasping, it is in its way nearly as awkward 
as a sloth, whose feet are also made only for grasp- 
ing. When upon the ground, among the boughs, 
however, it is as far from being slothful as it is possi- 
ble to conceive, leaping about, all life and energy, 
with the quick vivacity that reminds the observer of 
the common long tailed titmouse. In lowering them- 
selves from one branch to another, and in climbing, 
the mouse bird uses his beak to aid him, after the 
well known practice of the parrots. 

The mouse bird is far from shy, and is easily cap- 
tured. 

Ijc Vaillant says that in common with other mem- 
bers of the same family, that are fond of sleeping in the 
singular fashion adopted by these birds, they can often 
be found in the early morning so benumbed and drowsy 
that they can be taken with the hand before aroused 
sufficiently to loosen their hold from the bough they 
grasp so firmly. Their food appears to be limited to 
vegetable diet. The fruit of the plant called Christ's 
thorn affords them their principal subsistence, says 
Bichur ; but they will also devour grapes, limes, and 
cactus figs, getting at them after the manner of a tit- 
mouse, by climbing over their surface. 

At the Cape of Good Hope these birds are looked 
upon as formidable depredators. They occur at that 
locality in great numbers, and what renders it extreme- 
ly difficult to guard against their attacks upon the 
ripening fruit and corn is that nets or similar precau- 
tions found effectual with other members of the feath- 
ered tribes are absolutely useless to prevent their in 
cursions, if they have cast their eyes upon a tempting- 
looking supply of food, for they are perfectly fearless 
of scarecrows or such matters, and if an aperture exists, 



however small, their lithe, elastic bodies can penetrate 
it with the utmost ease. 

The nests of the mouse birds are large and rounded, 
and are generally placed close together, five or six be- 
ing found on the same branch. They are formed of 
roots of various kinds, cotton, wool, grass, and leaves. 
The brood consists of from three to seven eggs. The 
flesh of these birds, when fat and in good condition, is 
said to be excellent, and large numbers of them are 
shot at the Cape for the table. In size, the mouse bird 
is about equal to our common blackbird. 



Canine Reason. 

S. N! Maxcy, of Gardiner, Me., has a black and tan 
dog which is very intelligent. He has all the accom- 
plishments a common dog has, and knows several be- 
sides. The screen door of the house opens outward, 
and Dick can open it from the outside, pulling it with 
his teeth. The other day he approached the door with 
a bone in his mouth. He couldn't open the door wliile 
he held the bone, and if he couldn't have the bone he 
didn't care to open it. He looked at it a minute, then 
laying the bone down near the door, pulled the door 
open and went in. He then turned and pushed the 
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door wide open, and before it could swing to again, 
had grabbed up his bone and got inside. — Exchange. 

A bird dog owned in this town, though we doubt 
much if he has been shot over, is in the habit of mak- 
ing furious dashes at the doves feeding in the streets, 
and of course the birds are too quick for him. The 
other day he watched his opportunity in this wise: The 
dog saw the doves, and also saw a team approaching ; 
he waited until the team was between himself and the 
birds, then he made a tremendous yush between the 
wheels, and the birds, not seeing his first leap, were 
taken in a heap of surprise, and one dove was nearly 
captured. 

Both these cases look a trifle like an exercise of the 
reasoning power. 

Dr. C. A. Packard, of Bath, owns a setter of very 
fine blood, when young a capital bird dog, but too old 
now to hunt. He runs with the carrriage for short 
drives occasionally. One day, when on the road, poor 
Flash had the misfortune to nearly tear out one of 
his nails, and the doctor was obliged to use the bone 
forceps to remove, the nail. Flash stood the operation 
" like a major," never wincing. Not longafter this the 
doctor heard the well-recognized rap of Flash on the 
office door for admission. It was opened, and in cnme 
Flash, accompanied by a small dog with a bad wound 
upon one leg, and Flash brought the dog up before 
his master. The doctor attended to the binding up of 
the leg, and then Flash went out with his little friend, 
probably seeing him home. — Brunswick Telegraph. 

[Flash, whom we have known for years, is a well- 
trained Irish setter, and is a dog of unusual docility 
and intelligence.— Ed.]— ilwtejc. Naturalist. 



Dangers of Polluted Water. 

Dr. Willis G. Tucker, in a paper read before the 
Albany Institute, says ; As regards the' natural purifi- 
cation of polluted waters, while the tendency of all 
organic matter, animal or vegetable, is toward ulti- 
mate death and final destruction by oxidation, it is 
as yet impossible to say how rapidly such a destruc- 
tion goes on in many cases. The Rivers Pollution 
Commission mixed urine with water, in the propor- 
tion of one part of urine to 3,077 of water, agitated the 
mixture from timeto time, and analyzed samples. At 
the end of the eleventh day the improvement in the 
water was so inconsiderable that other experiments 
were made in which a stream of impure water was al- 
lowed to flow from one vessel to another, and was 
thus freely exposed to the air, and as a result of these 
experiments the commissioners concluded that purifi- 
cation by natural oxidation had been greatly over- 
rated, and that " there is no river in the United King- 
dom long enough to secure the oxidation and destruc- 
tion of any sewage which may be discharged into it, 
even at its source." They also conclude that "rivers 
which have received sewage, even if that sewage has 
been purified before its discharge, are not safe 
sources of potable water." (Rivers Pollution Com- 
missioners' 6th Report, pp. 134-8.) Upon 
this point Frankland says: "Twelve 
years ago there was a general impression 
among chemists and others that polluted 
water quickly regained its original purity 
by spontaneous oxidation. The opinion 
had no foundation in quantitative obser- 
vations ; indeed, there was not a single 
experimental fact to prove it. . . . The 
impression had gained currency from the 
improved appearance of * polluted Hver 
after a flow of a few miles. . . . Two 
classes of persons strongly interested in 
its acceptance were chiefly instrumental 
in the origination and diffusion of this 
opinion. These were, first, the polluters 
of running water, and, secondly, water 
companies drawing their supplies from 
below the sewer outfalls of towns. " (Jour- 
nal Chemical Society, May and July, 
1880.) Such improvement as does take 
place in running streams' probably de- 
pends more upon the part played by 
fresh water plants and micro-organisms 
than upon direct chemical oxidation, 
and of course no accurate conclusions 
can be reached as to the effect of these 
varying and little understood agencies. 
Mere dilution also doubtless accounts for 
the apparent disappearance of much 
noxious matter. Professor William Rip- 
ley Nichols, in his Water Supply, ital- 
icizes the following statement : " The 
apparent self-purification of running streams is largely 
due to dilution, and the fact that a river seems to 
have purified itself at a certain distance below a point 
where it was certainly polluted is no guarantee that 
the water is fit for domestic use." 

To what extent, therefore, must a polluted water be 
diluted before it is safe to use, is a question of the 
greatest interest, but one to which no answer can os 
yet be given. Nor can we prove that the specific 
poisons of certain diseases — admitting their existence 
— may not contain living organisms capable of rapid 
multiplication, nor can we tell for how long a period 
or under what conditions these organisms may retain 
their vitality. In this absence of positive knowledge, 
but in the light of countless facts which all but prove 
our suppositions true, we had best err, if err we 
must, on the safe side, avoiding the use of polluted 
waters and recognizing the fact that, although chemi- 
cal analysis may detect no impurities in a water, it 
is not, therefore, necessarily safe to drink. 

» < > > » 

Inflnence of IHasnetlsm on Cbemlcal Reaction. 
Mr. E. L. Nichols, in the Journal of the Chemical 
Society, describes a set of experiments with aqua regia, 
nitric acid, hydrochloric acid, and sulphuric acid to 
illustrate the phenomenon that when finely divided 
iron is placed in a magnetic field of considerable inten- 
sity and exposed to the action of the acid, the chemi- 
cal reaction differs in several respects froiu tliat which 
occurs under ordinary circumstances. With aqua regia, 
it was found that the speed of reaction is greater in 
the magnetic field than without, and that the heat 
of chemical union is much greater. With nitric acid, 
the effect of the magnet was to greatly increase the 
speed, reducing the average time from eight minutes 
to less than one minute. With sulphuric acid, the re- 
action was uniform and complete, and apparenHy of 
the same chemical character within and without the 
fluid. The magnet was found, however, to increase 
the speed of reaction, and to decrease the amount of 
heat produced. A series of measurements was made 
with nitric acid, in which powdered copper was sub- 
stituted for iron. The reaction in the field was found 
to be identical with that which occurred when the 
magnet was not in action. 
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Natural History Notes. 

Action of Light upon Eyeless Animals. — In the Pro- 
ceedings of the Vienna Academy, Mr. Graber describes 
some experiments that prove that animals deprived of 
eyes are sensitive to light. He took a box divided into 
three compartments by parallel partitions, each of 
which was provided with two neighboring apertures. 
One of these latter he covered with a piece of wood, 
and exposed the box to the light. In this way, half 
of each compartment was lighted, while the other was 
dark. Then he put a number of earthworms into each 
compartment, and distributed them as equally as pos- 
sible. From time to time, he removed the cover of the 
box and counted the worms that were opposite the 
open aperture and those that were opposite the closed 
one. Then he distributed them equally to the right 
and left, and put in more every four hours. The 
results of several experiments were that there was a 
total of 310 worms in the dark parts and 40 in the 
lighted ones. As, at the beginning of the experiment, 
the worms were distributed equally over the surface of 
the box, Mr. Graber concluded that 85 (that is, two- 
fifths) had shunned the light. He likewise studied 
the action of different rays upon these animals, and, 
by employing red and blue glass, for example, found 
that the worms manifested a marked preference for 
red light. — La Nature. 

The Development of Club Mosses. — The important 
investigation of Dr. Treub on the development of the 
Lycopodiacem is continued in the " Ann. du Jardin Bo- 
tanique de Buitenzorg," vol. v., part ii., and in this 
part the sexual organs of L. phlegtnaria, L., are de- 
scribed. They are produced invariably on the upper 
surface of the prothallus, and are always accompanied 
with paraphyses. The position of the antheridia is 
variable, being- sometimes scattered on the branches 
and sometimes associated in groups, and borne on the 
thickened extremities of the branches. The anthero- 
zoids have two cilia and resemble those of Selaginella. 
The archegonia appear subsequently to the antheridia 
and occur on the thickened branches which have al- 
ready borne antheridia. They project from the pro- 
thallus and have three to five canal cells. In the fact 
of having more than three canal cells, and in the pres- 
ence of paraphyses, L. phlegmaria approaches the 
MuscinesB. The prothallus also possesses two modes of 
vegetative propagation, in which it bears some resem- 
blance to the genus Blasia in the Hepaticse. This 
adds to our knowledge of the connecting links between 
the Pteridophyta and Muscinese. 

Preservation of Flowers. — The Chronique Industri- 
eZie says that flowers may be preserved with all their 
brilliancy and freshness in the following way : In a 
well corked bottle, dissolve 6 drachms of coarsely 
cracked, clear gum copal, mixed with the same weight 
of broken glass, in 15J^ ounces (by weight) of pure 
rectified sulphuric ether. 

Soak the flowers in this mixture, take them out 
slowly, and expose them to the air for ten minutes ; 
and then immerse them anew, and again expose them 
to the action of the air. Repeat this operation four or 
live times. The flowers thus treated will keep for a 
long time if care be taken not to handle them too 
much. 

Curious Mimicry by a Spider. — A curious case of 
mimicry by a spider has been recorded by Mr. H. O. 
Forbes. The spider in question is found in Sumatra, 
and has been named Ihomisus decipiens. On June 25, 
1885, in a forest of Sumatra, Mr. Forbes' attention was 
excited by his " e3'es resting on a bird-excreta marked 
leaf." On examination it was found that the appear- 
ance was deceptive, and had been produced by a spider 
which had so closely copied nature that the imitation 
would readily deceive the uncritical observer. " The 
spider is in general color white, spotted here and there 
with black ; on the ^under side its rather irregularly 
shaped and prominent abdomen is almost all white — of 
a pure chalk white; the angles of the legs are, however, 
shining jet black. The spider does not make an ordi- 
nary web, but only the thinnest film on the surface of 
the leaf. The appearance of the excreta rather recently 
left by a bird on a leaf is well known. There is a pure 
white deposit in the center, thinning out round the 
margin, while in the central mass are dark portions 
variously disposed ; as the leaf is rarely horizontal, the 
more liquid portions run for some distance. Now, this 
spider one might almost imagine to have in its ram- 
bles marked and inwardly discerned what it had ob- 
served, and had set about practicing the wrinkles 
gained ; for it first weaves a small irregular patch of 
white web on some prominent leaf, then a narrow 
streak laid down toward its sloping margin, ending in 
a small knob. It then takes its place on the center of 
the irregular spot on its back, crosses its black angled 
legs over its thorax, and waits. Its pure white abdo- 
men represents the central mass of the bird's excreta, 
the black legs the dark portion of the slime, while the 
web above described represents the more watery mar- 
ginal part (become dry), even to the run-off portion 
with the thickened knob (which was not accidental, as 
it occurred in both cases), like the residue which semi- 
fluid substances, ending in a drop,leave on evaporation. 
It keeps itself in position on its back by thrusting 



under the web below it the spines with which the an- 
terior upper surface of the legs is furnished." 

The most interesting fact of all, in the opinion of Mr. 
Forbes, is " not so much that of the spider having 
gained, which it can, of course, have no consciousness 
of, by natural selection, the color and form of an excre- 
tum, but that it has acquired the habit of supplement- 
ing its own color and form by an addition in such ab- 
solute harmony with that of which itself is the simi- 
litude." 

First Appearance of the Grasses. — At a meeting of 
the Geologists' Association, held at London, April 3, J. 
Starkie Gardner discussed the points bearing on the 
geological period at which grasses first began to as- 
sume a preponderating position in vegetation. Their 
value and importance at the present day were first 
sketched, and it was remarkedthatthey occupy, under 
cultivation, one-third of the entire area of Europe, in- 
clusive of lakes and mountains. . . . There are 
over 3,000 species fitted to occupy most diverse stations 
and to overcome nearly every kind of competition, 
under no matter what conditions, with the result that 
about 95 per cent of the plants growing in ordinary 
meadow land are grasses. 

The conclusion arrived at was that there was no 
great development of grasses until toward the close of 
the Eocene, no definite remains being associated with 
any of the older Eocene fioras of temperate latitudes. 
A number of facts were brought forth to show that 
grasses could by no possibility have failed to become 
associated with the remains of other plants in beds de- 
posited under such conditions as those of the Eocene, 
had they existed in any profusion then, while, further 
to support this argument, it was stated that the very 
similar Oligocene and Miocene beds all over Europe 
are crowded with them. Further, it was shown that 
the dentition of all the early Eocene herbivora was 
adapted for crushing fruits, snapping twigs, and grub- 
bing roots, rather than for browsing on such food as 
grass, so that the evolution of true graminivora . . . 
must be post-dated to the appearance of the grass it- 
self. The geological history of the whole class of in- 
sects was reviewed, with the object of supporting the 
conclusion arrived at as to the post mid-Eocene date of 
grass. Older remains of grass may, however, occur in 
the last series of Tertiary deposits in Spitzbergen, but 
as yet their age has not been accurately correlated. 
Finally, it was shown that the introduction of an ag- 
gressive type in vast numbers, of different habits, to 
pre existing vegetation, exerted an infiuenee upon ter- 
restrial life altogether without parallel, and for the 
first time rendered possible the development of a 
meadow and prairie vegetation distinct from that of 
marsh, scrub, and forest, with all the attendant forms 
of animal and vegetable life to which such vegetation 
is indispensable. — Amer. Naturalist. 

The Flukes of TTAftZes.— What are the flukes of 
whales ? This, it appears, is a question that caiinot be 
satisfactorily answered at the present time, and at 
least there is a diversity of opinions in respect to their 
homologies. Do they simply represent a laterally ex- 
panded tail, or are they the remnants of the posterior 
feet of quadruped ancestors ? A difference in interpre- 
tation has long prevailed, and the subject has been 
made prominent recently by some memoirs or addresses 
of Prof. W. H. Flower. By some old naturalists, and 
even by Linnseus, the flukes were regarded as tanta- 
mount to the entire hind lim bs. Not long ago. Gill 
suggested that the flukes represent the hypertrophied 
integuments of the hind limbs, while the osseous por- 
tions partially persist in the rudimentary bones lo- 
cated far in front of them. Lastly, Prof. Flower has 
again taken up the question. " One of the methods," 
says he, " by which a land mammal may have been 
changed into an aquatic one is clearly shown in the 
stages which still survive among the carnivora. The 
seals are obviously modifications of the land carnivora, 
the Otaria, or sea lions and sea bears, being curiously 
intermediate. Many naturalists have been tempted to 
think that the whales represent a still further stage of 
the same kind of modifications. But there is to my 
mind a fatal objection to this view. The seal, of 
course, has much in common with the whale, inasmuch 
as it is a mammal adapted for an aquatic life, but it 
has been converted to its general fish-like form by the 
peculiar development of its hind limbs into instru- 
ments of propulsion through the water, for, though 
the thighs and legs are small, the feet are large, and are 
the special organs of locomotion in the water, the tail 
being quite rudimentary. In the whales the hind limbs 
are aborted and the tail developed into a powerful 
swimming organ. Now, it is very difficult to suppose 
that when the hind limbs had once become so well 
adapted to a function so essential to the welfare of the 
animal as that of swimming, they could ever have be- 
come reduced and their action transferred to the tail. 
It is far more reasonable to suppose that whales were 
derived from animals with large tails, which were used 
in swimming, eventually with such effect that the hind 
limbs became no longer necessary, and so gradually 
disappeared. The powerful tail, with lateral cutane- 
ous flanges, of an American species of otter (Pteronura 
sandbaohii), or the still more familiar tail of the 



beaver, may give some idea of this member in the 
primitive cetacea." 

A New Species of Fungus has been discovered by M. 
Galippe, which was developed in human saliva. It 
has been referred to the genus Monilia, and it is pro- 
posed.to call it M. sputicola (Comptes Rendus, cii., p. 
1186). It does not appear as yet whether the saliva 
which gave rise to the mycelium and spores was de- 
rived from a healthy person or otherwise. 

The Blue Color of Animals. — Prof. F. Leydig says 
that a blue granular pigment is rarely found in ani- 
mals ; in the crayfish, for example, there are blue crys- 
tals. The blue color is oftener due to interference, 
owing to the presence of lamellae or to the fibrils of 
connective tissue, as in the tapetum flbrosum of the 
eye of ruminants ; the corium of the living larva of 
Pelobates fuseus is similarly blue. A dull material 
overlying black pigment produces blue, as in the case 
of blue eyes, which are due to the urea shining through 
the non-pigmented iris, and in some frogs. Dark 
chromatophores have a like effect, as has too the swell- 
ing of the corium consequent on the filling of the 
lymph spaces. In conclusion, the authordiscusses the 
tegumentary secretions, which are of various colors, 
and which can be washed away ; an example is to be 
seen in the celestial blue color of the abdomen of lA- 
bellula depressa and, perhaps, the "bloom "of the 
pupa of the Apollo butterfly. On the other handj, the 
coloring matter may be in the cells of the epidermis, as 
is the case with the rosy color of Tetrao urogallus, and 
can then, of course, be removed only after the destruc- 
tion of the tissue which contains it. — Jour. Roy. Micro- 
scop. Sac. 



Crive the Beys a Chance. 

In July there was a convention of glass blowers at 
Atlantic City, N. J., and during the session a resolu- 
tion was adopted abolishing the apprentice system in 
glass factories. The matter, of itself, has perhaps 
small importance, but it is significant of the tendency 
of the labor movement, and it has an interest beyond 
the narrow boundaries of the glass industry, because 
similar action has already been taken by other trades. 
The point involved is just this : Men who are earning 
their bread at skilled labor formally declare that no 
American boy shall be allowed to acquire the skill 
required to perform that labor. They turn their backs 
on the five or six million young men and boys in this 
country, and deny their right to become expert me- 
chanics. The purpose, of course, is to make skilled 
labor scarce and so to keep up wages. The result is to 
exclude the young from the chance to earn good 
wages, to force many of them into idleness and to 
tempt others into crime. Against such a system the 
people of the country have a right to make vigorous 
protest. It is a matter that affects society at large. 
It touches directly every man who has children, and 
indirectly every human being, from the lowest to the 
highest. The right of a boy to learn any honest trade 
that he wants to learn is positively indisputable ; and 
to this is joined the clear right of every employer to 
take a boy into his shop to help him to acquire know- 
ledge and skill. The denial of these rights by a trade 
union is tyranny, and it ought to be resisted to the 
last extremity. We assert that the solitary chance of 
the success of the labor movement, so called, lies in its 
obedience to the requirements of justice. When it sets 
justice at defiance, it is doomed. The people of this 
country are not going to permit any body of men to 
trample the most ordinary human rights under their 
feet. — Textile Record. 



■ ■» < »>» 

Rubber milk. 

The method of treatment for congealing the rubber 
milk in the Para district, which equally applies to the 
milk of the Hevea braziliensia and Mangaleira, is as 
follows : 

Small cups are attached to the trees, and, when filled 
with juice, are emptied into tin pails of a certain size, 
having close fitting lids, the cups being again attached 
to the trees. After going the round of the trees, the 
contents of this pail are emptied into another a size 
larger, and so on, till the covered pail of largest size is 
filled and ready to be strapped on to the saddle of a 
mule for removal. By this plan the natives are saved 
the trouble of condensing and preparing the milk for 
market, by smoking. The large can of rubber milk, on 
arriving at the magasin, is emptied into a bath of 
water, the temperature best suited to the rubber being . 
a matter of experience. The lumps of rubber that 
form in the bath are immediately pressed into thin, fiat 
sheets, and carefully wiped. By this means the acid 
is forced out of the cells or pores in the lump, thus pre- 
venting the so-called "rotten " appearance. The author 
is of opinion that' the African rubbers yielded by the 
Landolphias, prepared in this manner, will produce a 
strong rubber. The African rubbers now sent here do 
not yield, when strained and cleaned, more than 30 per 
cent to 55 per cent of pure rubber gum, owing to the 
natives adulterating with sawdust, bark dust, etc., to 
overcome the inconveniences of the stickiness of the 
juice. The amount of resin in milk varies largely. 
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ENGINEEBING INVENTIONS. 
A steam governor has been patented by 

Mr. John Gerhardt, of Montreal, Quebec, Canada. The 
governor valve is operated by pivoted vanes arranged 
to be acted upon by centrifugal force and the resist- 
ance of the air for opening the vanes against the tension 
of a main spring arranged to normally hold the vanes 
closed or drawn inward toward theaxisof thegovernor, 

A check valve has been patented by- 
Mr. Adam d.. Glace, of Rocklin, Cal. This invention 
covers certain novel features in the making of a simple 
and inexpensive valve, intended to close positively to 
cut off a back pressure, thereby promoting durability 
and avoiding an overheating of an injector or inspira- 
tor, and preventing waste of any fluid passed tlirough 
the valve. 

A method of and apparatus for cooling 
furnace bosh jackets has been patented by Mr. James 
L. McMichael, of Glen Wilton, Va. This invention 
covers new means of applying and controlling the 
water, the construction being such thatthewater spray- 
ed against the bosh from perforated tubes flows rapidly 
down to several troughs so arranged as to allow cur- 
rents of air to act on the water and keep it cool. 

A gas engine has been patented by Mr. 

Johannes Spiel, of Berlin, Germany. It has novel de- 
vices, whereby, with the first stroke of the piston, an 
explosive mixture of air and benzine, or naphtha, etc., 
is sucked up, while with the second stroke the mixture 
Is compressed, and during the third stroke ignition at 
the dead point takes place, with explosion and expan- 
sion, the ignited gases being expelled with the fourth 
stroke. 

A jointed link for engines has been pa- 
tented by Mr. Edson Doe, of South Newbury, Vt. 
Combined with the crank shaft of an engine, the eccen- 
tric attached thereto, and the eccentric rods, and the 
crank shaft connected with the valve stem, is a jointed 
link and its holding bar, intended to give a perfect lead 
and cut ofE on both forward and back motion, each ec- 
centric working independently, and one part of the 
link not affecting the movement of the other part. 

^-^^^6^ 

MECHANICAL INVENTION. 
A pivot cutting implement has been 
patented by Mr. Amos A. Wolcott, of Tom's River, N. 
J. It has a slotted spindle and slotted collar, with ad- 
adjustable and removable cutters, springs, and adjust- 
ing rod, making a device for cutting pivots or bearings 
adapted to be used in ordinary lathes or by hand. 
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AGBICULTUBAL INVENTIONS. 
A corn planter has been patented by 
Mr. Frank H. Rybacek, of Riverside, Iowa. It has 
seed droppers operated by sliding clips, which are actu- 
ated by levers carrying daggers, the invention being an 
improvement on a former patented invention of the 
same inventor, relating to improved device for ope- 
rating the daggers. 

A check row corn planter has been pat- 
ented by Mr. Silvanus F. Enos, of Etna, 111. It is so 
made that the seed will be dropped at uniform distances 
apart, the lines of the cross rows be marked, and that 
it can be readily operated to retard or hasten the drop- 
ping of the seed, while the dropping mechanism can be 
thrown out of gear by raising the forward part of the 
machine from the ground. 

».#.« 

MISCELLANEOUS INVENTIONS. 
A brush has been patented by Mr. Wil- 
liam F. Howard, of Claremont, N. H. It has a U-shap- 
ed core, with tongues bent back as a fastening piece for 
bristles or other brush 'material, with other novel fea- 
tures, whereby a substantial article is produced in a 
simple and cheap way. 

A steam clothes washer has been pat- 
ented by Mr. Charles Boaz, of Utica, III. It consists of 
a clothes box made to be inserted in a boiler in such 
way as to leave a steam space under it, a vacant space at 
the sides, and a condensing chamber at the top, where- 
by the clothes will be washed exclusively by steam, and 
do not come directly in contact with the water. 

A station indicator has been patented 
by Mr. Charles E. A. Brandos, of Brooklyn, N. Y. The 
invention consists of signs attached to bent roifs hung 
on a cylinder having a transverse slot, a box being se- 
cured to the car and forming a bearing for the cylinder, 
making a simple and easily operated device for indicat- 
ing any desired station at any desired time, 

A ilying target has been patented by 
Mr. Joseph H. Jacobs, of Atchison, Kan. It is made 
with sheet metal body, and has at its center an opening 
fitted to contain an image, instead of which a live bird 
may be used, making the target also a trap, the bird or 
image being released when the target is struck, and the 
target being one which can be repeatedly used. 

A buggy iron has been patented by Mr. 

B' Alton Topliff , of Franklin, 111. It is an angled iron, to 
be attached to the sills near their ends, and extended 
under the edges of the panels of the body to sustain the 
ends of the panels, the buggy body being of the usual 
description, with side panels and end boards, and hav- 
ing sills extending along the inner side of the panels at 
the bottom of the body. 

A photographic camera has been pat- 
ented by Messrs. Richard A. Anthony and William H. 
Lewis, of New York city. It is in the form of a hand 
bag or satchel, containing and concealing the camera, 
with apertures for the finder and camera tube, having 
doors which form, when closed, parts of the walls of 
the case, so that the user may carry and use the camera 
without being noticed. 

A fence post has been patented by 
Messrs. William H. H. and Solomon Yount, of Troy, O. 
The post is preferably made of angle iron, with its 
lower end shaped to have attached thereto a base or 
point to go beneath the ground, and provided with 
flanges of sheet metal, the forward face of the post be- 
ing perforated to receive staples by which fence wires 
are fastened in place. 



For Sal€. 
The powerful hydraulic dredge boat G. W. R. Bayley, 
now lying at Port Bads, La. Capacity, 2,000 cubic yards 
of sand or i.000 of mud in 10 hours. Also two powerful 
tug boats. All in perfect order. Inquire at Boom 7C9 
Mutual Life BuildiUK, No. 34 Nassau St., New York. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Belting, Hose, and Packing of all kinds. Manufac- 
turers' supplies generally. Greene, Tweed & Co., 81 
Chambers St., N.Y. 

Foreman for machine tool department of a large sta- 
tionary and portable engine works. Must be a draughts- 
man and familiar with valve movements and high speed 
automatic engine work; must understand handlingmen. 
To the right person there is an opportunity to secure the 
position of superintendent of the establishment. Ad- 
dress, stating age, T. B. J., P. O. box 773, New York 

Builders of tools or interchangable articles, or those 
who otherwise have use for a mech. engineer of unques- 
tionable reputation. Address B. F. B., 115 B'way, room 
111. N. Y. 

To Stove Manufacturers— Two valuable patents cov- 
ering tailors' stoves, fully tested (will take place of all 
others), can be purchased on favorable terms ; or paten- 
tee would make arrangements for their manufacture 
with a practical stove man. Address Patentee, 830 Broad- 
way, N. Y. 

Second-hand Tools For Sale by Poole & Hunt, Balti- 
more, Md.— One planing machine, will plane 35" wide, 
27" high, and IG^ 6" long; one planing machine, will 
plane 30" wide, 26" high, and 5*6'' long; one planing 
machine, will plane 24" wide, 22" high, and 5 long; one 
double geared chasing lathe, will swing "24" dia., 8' 6" 
long; one drill grinding machine; one small punching 
and shearing machine, with flywheel and clutch starting 
arrangement. 

If anything clogs the waste pipes in the house, we be- 
come alarmed, for sewer fgas is apt to generate disease. 
The children, then, are removed to their grandparents', 
or kept out of doors as much as possible, until the defect 
is remedied. But the waste pipes of the human system 
are often allowed to clog, and the sufferer, who cannot 
get away from the poison, becomes unfit for work or 
pleasure. In such caseji, Dr. Pierce's ** Pleasant Purga- 
tive Pellets " will gently remove the cause, and the ef- 
fect will vanish of itself. By druggists. 

Eureka scroll sawing machine for sale ; been run for 
15 days ; taken for debt ; good as new. Price, $62. spot 
cash. Address " Eureka," Worcester, Mass. 

Blake's Improved Belt Studs are the strongest and 
best fastening tor Leather and Rubber Belts. Greene, 
Tweed & Co.. 83 Chambers St., New York. 

Engines and boilers, X to 4 H. P. Washburn Engine 
Co., Medina, O. 

For Sale— The machinery, tools, plating apparatus, 
and raw material of a manufacturing establishment, now 
working on orders in brass and other metals. Very low 
rent, including steam power. Address Manufacturer, 
P. O. box 285, New Brunswick, N. J. 

A Catechism, on the Locomotive. By M. N. Forney. 
With 19 plates, 327 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York. 

Concrete Apparatus, etc. Ernest Eansome, S. F., Cal. 

The Knowles Steam Pump Works, 44 Washington 
St, Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton,N. J. 

Machinery for Light Manufacturing, on hand and 
built to order. E. B. Garvin & Co.. 139 Center St., N. Y. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

All books cheap. School of Electricity, N. Y. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"lAttle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 93 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Best Automatic Planer Knife Grinders. Pat. Face Plate 
Chuck Jaws. Am. Twist Drill Co., Meredith, N. H. 

See Burnham's turbine ad. to mill owners next week. 

Chucks — over 100 different kinds and sizes in stock. 
Specials made to order. Cushman Chuck Co.,IIartf ord.Ct. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co.. 112 Liberty St., New York. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 

Catarrh Cured. 
A clergyman, after years of suffering from thatloathsome 
disease, catarrh, and vainly trying every known remedy, 
at last found a prescription which completely cured and 
saved him from death. Any sufferer from this dreadful 
disease sending a self-addressed stamped envelope to 
Dr. Lawrence, 212 East 9th St., New York, will receive 
the recipe free of charge. 

Send for catalogue of Scientific Books for sale by 
Munn & Co.. 3fil Broadway, N. Y. Free on application. 

Timber Gaining Machine. All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 

Iron and Steel Wire, Wire Eope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland, Ohio. 

Supplement Catalogne.— Persons In pursuit of infor- 
mation of any special engineering, mechanical, or soien- 
tiflc subject, can have catalogue of contents of the Sci- 
BXTiPic American StipPLEMENT sent to them free. 
The StTPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
Bdence. Address Munn & Co., Publishers, New York. 



NEW BOOKS AND PUBLICATIONS. 

The Manufacture of Paper. By- 
Charles Thomas Davis. Philadelphia : 
Henry Carey Baird & Co. 
This book fills a place, hitherto vacant, in the very 
considerable library of industrial publications issued 
by Messrs. Baird & Co. It is a comprehensive treatise 
on the fabrication, coloring, and finishing of every kind 
of paper, explaining the differences in the wide va- 
riety of raw materials used, and describing the tools, 
machines, and practical details of the business. As in 
former books of which Mr. Davis is the author, the 
reader is referred to long lists of patents taken out on 
machines and processes employed .in the industry 
treated of. 

The Life of Robert Fulton. By 
Thomas W. Knox. New York : Gr. 
P. Putnam's Sons. 

A popular newspaper correspondent, and the writer 
of numerous entertaining books for young people, has 
here thrown together a sketchy account of the early 
American promoter of steamboat navigation and 
what he did, embracing many particulars germane to 
the matter which would be likely to interest a youth- 
ful reader. 

The Battle of GETTYSBURe. By the 
Comte de Paris. Philadelphia : Por- 
ter & Coates. 

This is a detached portion of the author's history of 
the Civil War in America, the importance of the battle 
of Gettysburg as a decisive turning point in the four 
years' conflict rendering its full treatment in a special 
volume a work of independent value. It is evident 
that great pains have been taken to render the ac- 
count as accurate as thorough subsequent investiga- 
tion could make it, and that the opinions expressed 
are entirely without partisan bias. The author's 
distinguished position, the facilities for observation 
afforded him as a staff officer, and the care which has 
been taken in collating information from the official 
records of both armies, all tend to make this one of 
the most generally satisfactory accounts of the battle 
that has yet appeared. 

Report of the New York Forest 
Commission, 1885. Albany : The 
"Argus" Company, State Printers. 

This volume is a most welcome indication that some- 
thing substantial is at last being done toward the pre- 
servation of a portion of the virgin forests of the 
State, particularly in the Adirondack region, of which 
a most excellent map is given, showing the woods 
that are left. The dissemination of such information 
cannot but have a useful effect in securing the proper 
legislation for the preservation of the woods of these 
northern regions. 
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hints to correspondents. 

Names and Addi'ess must accompany all letters, 
or no- attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered unreasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the oftice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) A. E. M. asks for any practical and 

simple way of keeping furniture free from wood 
borers, in a house infested with them, and if any- 
thing besides arsenic will kill these— for example, car- 
bolic acid. A. You might try painting the wood with 
a solution of corrosive sublimate in alcohol. Carbolic 
acid in sufficient quantity would dispose of them. Both 
these are violent poisons. 

(2) E. B. asks : 1. At what temperature 

does oxygen unite with carbon, that is, how high 
does the temperature of a mass of coal have to be be- 
fore combustion takes place ? A. At a low red heat; 
about 1,000" F. 2. Will oxygen unite with zinc or 
any other substance as readily when combined with 
hydrogen, and being in the form of water, as it will 
when uncombined, or as common air ? A, It will not. 
3. Is a loud sound heard any further than a light 
sound in an acoustic telephonel? A. It is. 

(3) B. F. W. writes : Have plate and 

other glass splashed with lime by plasterer. How can 
it be removecT without injuring glass? A. Dilute 
muriatic acid will remove the stain, after you have 
scraped off the bulk of the lime. You will not injure 
the glass, but the acid will spoil the frame if allowed 
to act upon it. Apply with a sponge. 

(4) C. Gr. B. writes : 1. I have a cane 

that I prize highly, with a tortoise shell handle, which 
I wish to bend to an opposite shape. Can it be softened 
without injury, and so bent? A. We should not advise 
you to attempt it yourself. It can be done by soften- 
ing in steam, bending, and polishing. 2. At certain sea- 
sons, lemons are scarce and dear. Can the juice be 
preserved by bottling or canning for future use, and 
how? A. a. Keep the filtered juice, before it has passed 
into fermentation, without adding alcohol, in a bottle 
hermetically sealed. &. Heat the fresh juice not com- 
pounded with alcohol in a vessel to the boiling point, 
andclose while boiling, c. Compound the unfermented 
juice with 10 per cent of alcohol and heat as in fl. d. 
Fill the fermented juice in bottles without an addition 
of alcohol and without heating, e. Heat the fermented 
juice without an addition of alcohol in a closed vessel 
to the boiling point, and close while boiling. /. Com- 
pound the fermented juice with 10 per cent of alcohol, 
and heat as in e. 



INDEX OF inventions 

For wblcli Iietters Patent of tbe 
United States were Granted 

September 21, 1886, 

AND EACH BEARING THAT OAXE. 

[See note at end of list about copies of these patents.] 



Acid, pan for conccntratine sulphuric, K. J. Sund- 

strom 349,414 

Adding machine, Shattuck & Thorn, Jr 349.459 

Air compressor, hydraulic, W. S. Johnson 349,594 

Au" from liquid-receiving vessels or casings, ex- 
hausting, W. D. Andrews 349,420 

Alarm for poison receptacles. O. F. Frost 349,641 

Amalgamator and separator, dry ore, O. Matzke. . 349,442 

Annunciator, electric, J.Geary 549,579, 349,580 

Axle washer, carriage, D. A. Johnson 349.593 

Bag tie, A. H. Brown 349,300 

Bale tie, L. Cook 349.669 

Baluster and spindle, ornamental, S. Strahan 349,669 

Banjo tail piece, F. H. Hodges 349,308 

Bar. See Eye bar. Grate bar. 
Bathing tub for horses, waterproof cloth, A. Pur- 
son. 349,357 

Battery. See Electric battery. Galvanic bat- 
tery. 

Bed bottom, spring, C. Carleton 349,478 

Bed, bureau, J. K. Stockton 349,467 

Bed, spring, A. F. Keene 349,310 

Bedstead, folding, Gould & Cook 349,643 

Bell, door, C. L. Livingston 349,437 

Bell, door, H. J. P. Whipple 349,55a 

Bench plate, Thompson & Stedman 349,619 

Bicycle, J. T. Slocomb 349.532 

Blacking box holder, F. Wellington 349,328 

Blind slats, device for adjusting, B. P. Tucke 349,416 

Boat. See Hunting and fishing boat. Ijife boat. 
Boiler. See Steam boiler. 

Bookholder, L. W. Noyes 349,660 

Box. See Journal box. 

Box fastener, J. J. Monahan 349,514 

Box for letters and other articles, M. Bragaldi — 349,382 

Box strap, C. S. Hall 349,495 

Brake. See Car brake. 

Brick machine, J. W. Brown 349,477 

Brick machine, W. Hilton 349.500 

Brick machine, C. N. Horton 349,395 

Brick of irregular form for facing walls, J. C. An- 
derson 349,471 

Bridge, S. H. Qodman 349,345 

Bridge, J. Tomlinson 349,463 

Brush, J. Ames, Jr 349,298 

Brush, W. F. Howard 349,649 

Brush, H. Rosenthal 349,407 

Brush, M. Thompson 349.673 

Bucket fixture, well, Atkln & Steele 349,626 

Buggy bed, J. 0. FIgg 849,577 

Bung bush wrench, A. G. Anderson 349,556 

Bung, vent, J. Meyer 349,854 

Burner. See Electric gas burner. 

Butter worker, W. F. & S. H. Waters 349,326 

Button, P. A. Raymond 349,453 

Buttonhole barring machine, J. Beece ,349,.'i58 

Buttoner, 0. A. Taylor 349,415 

Can. See Oil can. Sheet metal can. 

Cane, machine for breaking and cutting, T. F. 

Krajewski 349,503 

Car brake, E.G. Reilly 349,608 

Car coupling, C. M. Ferrell 349,488 

Car coupling, H. W. Johnstone 349,652 

Car coupling, I. Kling 349,655 

Car coupling, T. McGrath 349,443 

Car coupling, I. Mitchell 349,400 

Car coupling, G. J. Walton 349„'>43 

Car coupling, W.T. Wilson 349,555 

Cur grip, cable. J. J. Endres 349.486 

Car starter, O. P. Wivel 319,620 

Cards, machine for trimming and beveling the 

edges of, Lorrillard, Jr., & Harmon 349,351 

Carpet fastener, stair, B. H. Willet 349,329 

Carriage, baby, G. D. Burton 349.629 

Carriage spring, F. E. Bortree ;i49,298 

Carriage windows, appliance for supporting, C. G. 

Gumpel 849,647 

Carriages, reach coupling for, S. W. Cately 349,303 

Carrier. See Endless carrier. Game carrier. 

Straw carrier. 
Case. See Organ case. 

Cash register, W. G. Schickner 349,522 

Caster, furniture, J. B. Hargrove 349,588 

Casting pipe, apparatus for, A. Kilpatrick 349,596 

Ceiling, etc., adjustable decorated, J. Suther- 
land 349,375 

Chair. See Reclining chair. 

Check rower and marker, C. F. Neer 349,403 

Chopper. See Cotton chopper. 

Chuck, C. H. Beld (r) 10,766 

Churn, B. P. White 349,376 

Churn, rotary, G. A. Stafl'ord 349,371 

Cigar bunching machine, N. H. Borgfeldt 349,336 

Cigar bunching machine, Borgfeldt & Schutz 349,335 

Cleats, machine for making, C. J. Hager 349,587 

Clock, electric programme, A.J. Reams 349,605 

Clocks, electric synchronizer for. Hunter & 

Gerry 349,650 

Clocks, electro mechanical synchronizer for, J. H. 

Gerry 349,493 

Clocks, pneumatic mechanical synchronizer for, 

Gerry&Hunter 349,494 

Closet. See Water closet. 

Cloth pressing machine, F. Kuhne 349,436 

Clothes drier, D. J. Smith 349,410 

Coal conveying apparatus, C. W. Hunt 349,309 

Coal separator, J. WooUey, Sr 349,675 

Coffeepot, J. M. Lawrence 349,505 

CofOn platform for graves, S. Baker 349,421 

Cog wheels, housing for, F". M. Roots 349,364 

Collar sweat pad, horse, J. H, Philpott 349,451 

Colters and harrow disks, sharpener for, B. Stal- 

cup 349,667 

Compartment tank,.B. C. Shaw 349,628 

Compressor, F. Bibler 349,:^42 

Compressor, C. Wakefield 349.642 

Conduit, underground, J. C. Anderson 349,472 

Cooking vessel, A. W. Obermann 349,317 

Corn hulling and grinding machine, Aebl ^ 

Muhlethaler 349,418 

Corn sheiier, C. A. Williams 349,553 

Corn sheller, hand, T. Weaver 349.327 

Cornstalk cutter attachment, G. B. Brown 349,566 

Cotton chopper and cultivator, combined, R. S. 

Oliver 349,403 

Countershaft frame and belt tightener, swinging, 

G. H.W.Simmon 349,462 

Couplindlft See Car coupling. Pipe coupling. 
Reach coupling. Shaft coupling. Thill coup- 
ling. Valve coupling, 
crimping machine, F. B. Fackham 349,355 
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Cuffholder. W. T. Beeves 349,454 

Cuffholder, A. W. Sawyer 349,466 

Cultivator, hand, G. H. Black 349,661 

Cultivator shovel, J. O. Beek 349,334 

Cupboard catch, H. B. Swartzwelder 349,671 

Curd mill, self -salting, G. D. Pohl 349.405 

Curtain poles, ornament for. E. A. Foy 349,640 

Cutter. See Cornstalk cutter. Feed cutter. Wire 

cutter. 
Cutting flexible material into pieces having bevel- 
ed edges, 1". A. Fowler 349.388 

Dental tool, H. W. Buschemeyer 349.338 

Derrick and crane platform, automatic, M. Gib- 
bons 349,582 

Designs, etc.. upon surfaces, producing, C. Cole- 
man i 349,340 

Die. See Vulcanizedrubber die. 

Distilling, process of and apparatus for, J. C. 

Peden 349,449 

Door check, S. Combs 349.384 

Door check. G. W. Randall 349,604 

Door operator, B. C. .lenner 349,592 

Doors, track and hanger for sliding, H. Soulen 849,536 

Doubling machines, stop motion mechanism for, 

F. Fearon 349,487 

Draught equalizer, Staiger & Scofield 349,372 

Drawing, apparatus for perspective, R. E. Crea- 

sey 349,303 

Drier. See Clother drier. 

Drill. See Rock drill. 

Earthenware, etc., link press for makinf:, F. G. & 

A.Johnson 349.432 

Earthenware product with strengthening cores. 

porous. C. C. Gilman 349,585 

Ejector, bilge water, G. Haydn 349,4!>7 

Electric battery, E. Bazin 349,880 

Electric generator. W. Stanley, Jr 349.615 

Electric light circuits, automatic cut-out for, W. 

Stanley. Jr .• 349,613. 349.614 

Electric motor, A. Bossard 349.563 

Electric motor, V. E. Keegan 349,654 

Electric motor and generator, W. Hansell 349,392 

Electrical wires, coupling for, J. A. Lantz, 

349,397, 349,398 

Electrolier, C. G. Perkins 349,51(1 

Elevators, safety air clutch for, H. W. Bracken... 349.299 

Embroidery frame. M. Bacon.. 349,473 

End gatefastening. J. W.SpafTord 349.537 

Endless carrier. P. Grater 349.346 

Engine. See Gas engine. Paper pulp engine. 

Petroleum and gas engine. Steam engine. 

Engines, jointed link for. E. Doe 349.486 

Evaporator. See Fruit evaporator. 

Excavator, suction, W. H. Beard 349.381 

Eye bars, machine for rolling, H. Aiken 349,41S 

Eyeglasses, R. Straubel 349,413 

Fabric. See Knit fabric. 

Fabrics, process of and apparatus for coating, E. 

G. Sparks 349,463 

Feed cutter, J. P. Outcalt 349.661 

Feed trough, R. G. Ping '. 349.519 

Fence. W.Bell 349,659 

Fence machine, A. H. Allison ,349,294 

Fence post, sheet metal, B. F. Randall 349,6C3 

Fence, wire, I. G. White 349.377 

Fence wire carriage. R. Falconer 349,576 

Fertilizer distributer, B. S. Sweat 349.672 

File, newspaper, W. F. File 349.637 

Fire bed and tuyere, B'. M. Roots 349.3«3 

Fire escape, O. H. Rounds .' 349,3«6 

Fireplaces, etc., heater for. J. Trunzer .349,324 

Fire shovel and tongs, A. P. Heidt 349.394 

Forge, portable, r. M. Roots 349,360 

Frame. See Countershaft frame. Embroidery 

frame. Soap frame. 

Frame joint fastener, W. Cutts 349.631 

fruit evaporator, A. C. Penniman 349,450 

Fruit jar, G. D. Corey 349,630 

Furnace. See Hot air furnace. Regenerative 

heating furnace. 
£'urnace bosh jackets, method of and apparatus 

for cooling, J. L. McMlchael 349,513 

Furnace grate, dumping, T. Bergner 349,423 

Gauge. See Marking gauge. Water gauge. 

Gauge, C. P. Schmidt 349.523 

Galvanic battery, C. B. Piper 349,600 

Game carrier, J. H. Stevens 349,465 

Gas burner, electric, A.T.Smith 349.633 

Gas engine. J. Spiel 349,464 

Gas meter, oscillating, A. P. Fisher 349,489 

Gate. See End gate. Railway gate. 

Gate. J. V. Baird ,349,474 

Generator. See Electric generator. Steam gene- 
rator. 
Glass. See Plate glass. Toilet glass. 

Glass mosaics, joining, S. Bray 349.424 

Glass polisher, plate, J. Haslem 349,430 

Gold and silver lace trimmings, renovating, A. 

Sohner 349,636 

Governor, steam, J. Gerhardt 349.492 

Grain, etc., conveyer for. Gilbert & Wilcox 349,390 

Grate bar, W. W. Forrest 349,639 

Grinding machine, lathe center, A. H. Randall ... . 349.602 

Grinding mill, J. Burns 349,638 

Hame chime, R. A. Wooding 349,623 

Harrow, J. H. Anderson 349.657 

Harrow, J. W. West 349,548 

Harrow and pulverizer attachment, J. T. Strong. . 349,374 

Harvesting machine, J. M. Rosebrooks 349,319 

Harvesting machines, hedge trimming attach- 
ment for, J. H. Kellerhals 349,595 

Hat lining, F. W. Durham 349.633 

Hay rake and tedder, combined, M. P. Denney 349.484 

Hoist, wagon bed, J. S. Jones 349,502 

Hoisting device. L. D. Spragg 349.538 

Hoists, chain guide for, E. Samuel 349,520 

Holder. See Book holder. Blacking box holder. 
Cutr holder. Rein holder. Vehicle lantern 
holder. Whip holder. 
Hook. See Trace hook. 

Horseboot, G.H.St. John 349,668 

Hot air furnace, W. Phipps 349,618 

Hub. vehicle, J. L. Johnston 349.433 

Hunting and fishing boat, G. H.Nye 349,316 

Incandescents, manufacture of, R. Dick 349,572 

Induction coil, W. Stanley, Jr., 

349,611, 349,612, 349,616, 349,617 

Inkstand, J. P. Stepp 349,411 

Jack. See Screw jack. Smoke jack. 
Jar. See fruit jar. 
Joint. See Frame joint. 

Journal box, F. M. Roots 349,361 

Knit fabrics, machine for uniting, J. Clute (r), 

10.763, 10,764 

Knitting machine, Ijowe & Lamb 349,352 

Knitting machine, circular, J . F. O'Neil 349.448 

Knob attachment, J. W. Day 349.4a3 

I,adder. I,. G Springer 349,370 

Ladder, entension, Rowland & Black 349,666 

Lamp, stand. N. Jenkins 349,501 

Lamp trimming and extinguishing apparatus, F. 

II. Marker 349..'i99 

Land anchor, CO.Fiatt 349,45i8 



Lantern, E. I'. Steck 349,618 

Latch and lock, combined, F. T. Davis 349,671 

Latch, gate, A. E. Jester 349,350 

Latch, gate. C. P. Weaver 349.469 

Lathe for turning spirals, V. Merklen (r) 10.765 

Laundry dressing. Hovey & Phillips 349,648 

Lifeboat, Herrick & Billings 349,499 

Lifter. See Transom lifter. 

Liquid forcing device. T. Jacobs 349,661 

Lock. See Nut lock. 

Locomotive, R. C. Wright 349,676 

Loop for articles of apparel, F. M. Shepard 349.610 

Magnetic separator, C. O. Bartlett 349.422 

Mandrel for springs, P. N. French 349,427 

Marking gauge, C. E. Zimmermann 349,330 

Mat. See Oil press mat. 

Measuring lengths, grades and directions of lines. 

instrument for, L. R. Hollingsworth 349.690 

Medicated lozenge, A. W. Holway 349,591 

Meter. See Gas meter. 

Milk, preserving, R. Ellin 349,574 

Mill. See Curd mill. Grinding mill. Sawmill. 

Motion, device for converting, J. E. Gillespie 349,429 

Motor. See Electric motor. 

Motor. A. J. & M. I. Flowers 349,6.38 

Music leaf turner. J. Van Eps 349,540 

Musical instrument, mechanical, F. E. P. Ehrlich .|349,634 

Muzzle, animal, J. A. Saunders 349,408 

Neckwear, reversible ruching for ladies, A. 

Boehm 349.297 

Nut lock, A.C. Vaughan 349,674 

Oil can; T. W. Lippincott 349..598 

Oil press mat. O. R. Nelson ;i49,516 

Oiler, watch and clock, J. V. Zimmerman 349.677 

Oiling loose pulleys, device for, E. J. Wells 349,646 

Optometer, H. Culbertson 349.385 

Ore separator, H. C. Krause 349,504 

Organ case, B. H. Loring 349.656 

Oven, baking, J. Junker 349,653 

Pad. See Collar sweat pad. 

Panel for doors and other uses, metallic, G. M. 

Gill 349,583 

Pants, attachment for, H. J. Lyon 349,657 

Paper folding machine, G. W. Shamp 349,322 

Paper pulp engines, bar or blade for the rolls of, 

C. Anderson 349,332 

Paper sacks, device for crimping. E. C. Godfrey. . 349,391 

Paper, waxing, Sherck & Batig, Jr 349,530 

Paper, etc.. with wax. apparatus for coating, 

Sherck & Batig, Jr 849,531 

Pavements, construction of concrete, F. V. 

Greene 349,645 

Pen, hog, L. F. Chenoweth 349.480 

Petroleum and gas engine. J. Spiel 349.369 

Pipe. See Casting pipe. Service pipe. 

Pipe coupling. D. McKenzie, Jr 349,511 

Pipe coupling, L. West 349,549 

Pipe moulding apparatus, F. Sbickle 349,461 

Pivot cutting implement, A. A. Wolcott 349,470 

Planter and fertilizer distributer, cotton, L. L. 

Upshaw 349,325 

Planter, check row corn, S. F. Enos 349,636 

Planter, corn, F. H. Rybacek 349,455 

Planter, seed, J. H. Shaw 349,460 

Planter, seed. Shank & Green 349,527 

Plastering strip, G. Ahrens 349,331 

Platform. See CofOn platform. 

Plow, J. Lenhart 349,506 

Plows, landside cutter for, B. B. Reed 349,406 

Plows, mould board for, J. W. Peters 349,404 

Pole tip, S. R. Scottron 349,625 

Post. See Fence post. 
Pot. See Coffee pot. 

Printing machine, oilcloth, G. W. Williams ,349,417 

Privy, Loveioy & Kraft 349,399 

Pulley, clothes line, Collins & I^yons 349,482 

Pulley, friction, W. W. Wells 349,547 

Pump, air, Gazaille & Low 349,428 

Pumping machinery, operating lever for, J. 

Wheelock 349,651 

Pyroxyline drying. G. M. Mowbray 349,659 

Pyroxyline. process of and apparatus for washing, 

decoloring, and draining, G. M. Mowbray 349.058 

Rail joint support, A. H. Ege 349,305 

Railway gate. J. A. Lidback 349,597 

Railway sleeper, E. Schmidt 349,624 

Railway track system. P. Noonan 349.447 

Railways, grip for cable, H. Casebolt 349.479 

Railways, rack rail for, R. Abt 349,624 

Rake. See Hay rake. 

Rasp and file, combined, J. T. Gallagher ,349,490 

Razor, safety guard, T. F. Curley 349,386 

Reapers and mowers, cutter bar for, G. M. 

Lease 349,.S11 

Reclining chair, J. L. May 349.508 

Refrigerator, E. A. Kroenke 349,396 

Regenerative heating furnace, H. Ferguson 349,306 

Register. See Cash register. Telephone time 

register. 

Rein holder, D. C. Perkins 349,517 

Riveting tool, J. H. Stevens 349,466 

Riveting tool, B. A. Wooding 349,632 

Roads, safety device for cable, L. Goddu 349,344 

Rock drill, H. C. Sergeant 349,409 

Rock drill machine, B. F. Bergh 349,560 

Roll grinding machine, J. Warrington 349.644 

Roof, floor, etc., fireproof, J. F. Stuckert 349,670 

Roof, mansard, C. C. Gilman 349.584 

Rubber decoy ducks, manufacture of. G. H. Nye.. 349,315 

Rubber, hand, J. W. Williams .34<),5!)4 

Sash fastener, E. H. Alvord 349.396 

Sash fastener, H. R. Jackson 349,431 

Sawmill, circular. W. F.Parish 349,356 

Saw set, P. A. Potter 349.601 

Scale, grain. K. H. Schaper 349,467 

Scale, weighing. M. G. Cook 349,570 

Scarfs, collars, etc., stand for exhibiting, C. C. 

Shelby 349,629 

Screen. See Window screen. 

Screw jack, H. W. Robie 349,66.3 

Scythe snath fastener, D. W. Marston 349,363 

Securer. See Stair rod securer. 
Separator. See Coal separator. Magnetic sepa- 
rator. Ore separator. 
Service pipes, box for the stop cocks of, J. V. 

Clarke 349,567 

Settler, H. H.Scoville 349,468 

Sewing machine, Harlow & Angell 349,393 

Sewing machine, R. S. Looker 349.438. 349,439 

Sewing machine, buttonhole, Moore & Rehfuss. .. 343.445 

Sewing machine, buttonhole, J. Reece 349,359 

Sewing machines, adjustable oscillating needle 

clamp for, B. S. Looker. 349.441 

Sewing machines, spool box for, R. S. Looker 349,440 

Sewing machines, spool holder for, F. Neuhaus . . . 349,446 
Shade, curtain, and lambrequin supporter, com- 
bination, O. E. Bnell 349.635 

Shaft coupling, F. M. Roots 349,366 

Shafts, stop mechanism for driving, F. M. 

Roots 349,362 

Shaping tool, W. P. Barclay 349,476 

Sheet metal cans, machine for heading, W. H. H. 

Stevenson 349,373 



Sheller. See Corn shelter. 

Shingles, metallic corner binding for, W. H. Pren- 
tice 349,662 

Shoe, J. Blum 349.562 

Shoemakers' threads, device for tapering the ends 

of,C. K. Bradford 349,564 

Shovel. See Cultivator shovel. Fire shovel. 

Sled, bob, Willson & Mack 349,378 

Smoke jack, A. W. Quackenbush 349,318 

Soap frame, S. Rosenblatt 349,320 

Spark arrester, J. M. Buckley 349,337 

Spoke socket and tire fastener, combined, J. L. 

Johnston 349,434 

Spoon and fork blanks, die for swaging, E. W. 

Shannon 349,609 

Spring. See Bed spring. Carriage spring. Ve- 
hicle spring. 

Stair rod securer, A. W. Wheaton 349,550 

Stanchion, T. G. Fleming 349,578 

Stave dressing machine, C. Sommer 349.323 

Steam boiler, J. W. Connery 349,568 

Steam engine, J. B. Bads 349,673 

Steam generator, W. H. Farris 349,426 

Stove door knob, Gibson & Lawrence 349,642 

Stove, heating, G. Wellhouse 349,545 

Stoves, heating attachment for, S. Smith 349,584 

Stoves, ventilating attachment for, W. M. Brink- 

erhofr 349.425 

Strap. See Box strap. 

Strawcarrier, J. J.Link 349,507 

Straw, machine for mashing, W. S. Reeder 349.607 

Streets, sidewalks, etc., composition tor, T. Bgan. 349,304 
Studs, machine for setting lacing, E. B. Stimpson, 

Jr 849,412 

Supporter. See Shade, curtain, and lambrequin 

supporter. 
Tables, chairs, etc., adjustable and folding mech- 
anism for, F. A. Blackmer 349.627 

Tack driving machine, M. V. B. Ethridge 349,387 

Tank. See Compartment tank. 

Tanning, G.W. Hersey 849,589 

Telephone receiver, L. S. Fairbanks o49,576 

Telephone time register, J. H. Tabony 349.539 

Telephonic circuit, W. Marshall 349,312 

Tether, animal, D. L. A spinwall 349,626 

Theatrical scenery, L. W. Seavey 349,526 

Thill coupling, Moses & Frechette 349,401 

Thrashing machines, feeder for, W. S. Reeder.... 349.606 
Tie. See Bug tie. Bale tie. 

Toboggan, Clapp & Ainsworth 349,481 

Toilet glass, J. Bay 349.333 

Toy building block, T. H. Grigg 34af;46 

Trace hook, C. Dudley 349,632 

Transom lifter, J. 1'. WoUensak 349,621 

Trough. See Feed trough. 

Truck, R. J. Saxton 349,307, 349,368 

Truck, barrel, G.W. Rose 349,666 

Truss, J. G. Henderson 349,498 

Tub. See Bathing tub. 

Tunnel, submarine, C. H. Buckelew 349,301 

Turbine, J. McConnell 349,510 

Turning irregular forms, machine for, V. H. 

Ernst 349,343 

Type writing machine. W. K. Jenne 349,;i49 

Umbrella, J. I. Barnhurst 849,476 

Valve, automatic safety, Gennet & Wyman, Jr 349,389 

Valve, check, A. D. Glace 349,586 

Valve coupling, R. R. Rouse 849,:i21 

Valve gear, engine, R. A. McLellan 349.512 

Vehicle lantern holder, B. C. Geneux 349.307 

Vehicle spring, J. Vondriska 349,541 

Vehicle, two- wheeled, C. S. Beebe ... 349,658 

Vehicle wheel, J. A. Johnston 349,435 

Ventilating apparatus, J. M. Garfield 349,491 

Vulcanized rubber die or stamp, G. J. B. Bod- 
well 349,664 

Wagon reaches, anti-friction roller for, J. Q. 

Grant 349,644 

Washer. See Axle washer. 

Washing machine, G. Mowry 849,314 

Water closet, P. Harvey 349,347,349,348 

Water gauge, safety, J. M cCalTrey 349,509 

Waterproof cloak. S. A. Mendel 349,313 

Weighing mechanism for elevators, etc., auto- 
matic, I. S. Sanger 349,621 

Well and pumping mechanism for the same, tube, 

M.T. Chapman 349,339 

Wells, procuring supplies of water from tubular. 

W. D. Andrews 349,379 

Wheel. See Cog wheel. Vehicle wheel. 

Whip holder, C. L. Dalton 349,341 

Window screen. W. E. Monroe 349,444 

Wire cutter, B. Harden 349,496 

Wrench. See Bung bush wrench. 

Wrench, H. W. Getman 349,681 

Yoke center, neck, J . B. Carey 349,i83 

Yoke, ox, C. A. Brown 349,665 

DESIGNS. 

Andiron, F.B. Seidensticker 16,908 

Card,C.B. Bullard 16,905 

Fender, F. B. Seidensticker 16,909. 16.910 

Fringe, G. P. Hensel 16,907 

Hinge, R. Christesen 16,906 

Lampshade, F. W. Bach 16.903 

Rubber sole, W. Baum 16,904 

TRADE MARKS. 

Acid phosphate of lime for baking powder, pow- 
dered. Provident Chemical Works ...13,675, 13,676 

Aperient water, natural, A. Saxlehner 13,077 

Bitters, malt. Daffy Malt Whiskey Company 13,682 

Cement, hydraulic. Union Cement Company 13,683 

Coffee, roasted, ground and unground, Martin 

Bros 13,672. 13.6;3 

Cordials. J. Cohen 13,680 

Cough, cold, croup, and consumption cure, and a 

liniment. N. C. Search 13,685 

Food products, as designated, phosphatic. Provid- 
ent Chemical Works 13,674 

Gum, chewing, J. L. Valentino 13,678 

Medicinal beverage for cure of drunkenness, F. 

Sieber 13,686 

Remedies for diseases of the blood and skin, spe- 
cific, G. J. Meyer. . . . . ■ 13.684 

Rings, finger. Wheeler, Parsons & Hayes 13,679 

Tonic or bitters, R. C. Dansby 13.671 

Wines and brandies. Heathcote, Dexter & Co 13,681 

A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, not t>eing printed, must be copied by 
hand. 

CRnndian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obcaiced. 
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Inside I'asret each insei'tion - - - 75 cents a line* 
Back Paee, each iiisertioii - - - SI. 00 il line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is s'jt inagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a^- publication office as early as Thursday morn- 
ing to appear in next issue. 



GET THE BEST AND CHEAPEST 



CINCINNATI. 0. 
SDt!AG!NTSIimTFD STATES. 

«r. -A.. E'.A.-S- efts CO., 

(Cincinnati, Ohio, U.S. A.) 
Exclaslye Agents and Importers for the United Statu 
of the 

PERIN BAND SAW BLADES, 

Warranted Huperiorto all Others in quality, finishf 
unifoi'iiilty of temper, and )!:eneral dui'abllity. 
One I'ei'in !^aw outwears ihree ordinary saws. 

lYIaiiufuciui'erH of Planing lYIncliines and 
otlier Patent Wood Workins iTlachinery. 



SEBASTIAN, MAY & GO'S 

Im;rOTeiL SerOT Cutting 



LATHES 



Foot&. 
Power 

Drill Presses, Chucks, Drills, 
DogfS, and machinists' and ama* 
teurs* outfits. Lathes on trial. 
Catal ogu es mailed on application 
1 65 W • :3d St., Giuciniiati, O 




Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16. 
Frankfort Street, N.Y, 






liWXe'tA.m.o 



^ess. 



No expense for cooperage. 
More durable than wood- 
en kegs. Easily handled 
and cleaned. Can be made 
cylindrical or with a bilge. 
Economical and conven- 
-^ lent for transportation or 
"^ export. The kegs have 
been thoroughly tested, 
and give general satisfac- 
tion beer having loeen pasteurized m them with better 
results than the old method. The Universal Beer Keg 
Co. are now prepared to negotiate with parties desiring 
to purchase rights of States. For particulars inquire at 
the office of the Company, a7 State St., N.Y. 




$4.50 
5.00 
6.00 
7.00 



Electric Lamps, J^ to 40 candle power, for battery- 
use. 
B Battery and 1-2 Candle fjamp, 

. # 1 or 2 ■ • 

■ ■ « 3 or 4 « • 

> » « 6 • * 

Special offer of 1,000 Edison Resistance Lamps, 
103 volts, 135 ohms, $1.00 each. Very liberal dis- 
counts on quantities. 

SIotorB, Primary, and Storage BatterieSj and 
Eloetrical SnppHeB. 
Send 5c. for Catalogue. 

THE STOUT-MEADOWCROFT CO., 

Authorized Agents of the Edison Lamp Co., 

P. O. Box24n. Sa and 84 Fulton St., N. Y 




Curd I'ress, «S. 
€lFculttr Size, 
$8. Newnpaper 
e^lze, «44. 



Type settine, etc., easy 
by printed directions. For 
bn^iiiieHs or home use 
, or money making. For old 
or young. Send 2 stamps 
for catalogue of presses, 
type, cnrds papei' etc. 
to fnctui'v. 
KEIiSEY & CO., 
l>lcriflei), Conn. 



Portable FORGE and Blacksmith's hand 
B \M WEll. Hammelman's Patent. I'he lat- 
est and best. Star Machine Company, 

Buffalo, N. Y. 



BIT 



Square, Oval, or Itound Smooth Holes. 

For carpenter, cabinet, and pattern work. 
- >^in. 50c., set $4.00, mailed free. Bridgeport 
■ Gun Implement Co., 17 Maiden Lane, N. Y^ 



MINERAL WOOL. 

A flre-proof insulator of heat and sound. Samples and 
price list free. U. S. MINERAL WOOL CO., 

33 CORTI.ANDT STREET, N. Y. 



Tfl ADOUITCPTC Competitive designs for 
III AnbnilCblOi I>aval University build- 
ings, Montreal, will be received up to May 1, next. 
Vox information apply to Rev. Rector Met hot, 
Quebec Seminary. 



SLATE ROOF CO VERINGS.-BY JOHN 

Glater. Characteristics of good slate, sizes of slate, lay 
ing slate. Contained in scientific American Sirppj..E- 
MENT NO. 498. Price 10 cents. To be had at this 
oflQce and from all newsdealers. 





ROCK DRILLS 

AIR COMPRESSORS, 

BOILERS, HOISTS, 

AND 

GENERAL MIKIKG MACHINEBY. 

Send for Illustrated Catalogue. 

Ingersoll Rocl^ Drill Co., 

10 PABK PI.AOE, N. T. 



£3dco Ssrstexxx 

Of Arc and Incandescent U&rhtinsr* 
Electric Uffht and Power. 

Motors,Dynamos,Jjamps, and Batteries in all varieties. 

Blectro-Bynamic Co., !24 Carter St., Philadelphia. 
W.W. Grlwoin» ConsuUiuK Electrical EuKineer* 



© 1886 SCIENTIFIC AMERICAN, INC 



October 9, 1886. J 



^tmtxiu %mmtm. 



237 



BOOKS FOR 

SHEET METAL 'WORKERS. 

The Sheet Rfetal Worker's Iii8tractor for zinc, 
Sheet Iron, Copper, and Tin Plate Workers, andothers; 
Geometrical Problems; Practical and Simple Rules for 
describinK the various Patterns. BY REUBEN H. 
Warn, Tin Plate Worker. With Boiler Making, Men- 
suration of Surfaces and Solids, Rules for Calculating 
the Weights of Different Figures of Iron and Steel, etc. 
Elaborately Illustrated. 8vo. . . . $3.00 

A I'rnctical WorkNhop Coinpnnion for Tin, Sheet 
Iron, and Copper Plate Workers ; containing Rules for 
describing various kinds of Patterns used by Tin, 
Sheet Iron, and Copper Plate Workers ; Practical Geo- 
metry ; Mensuration of Surfaces and Solids ; Tables of 
Areas and Circumferences of Circles ; Japans, Vai'- 
ntshes, Lacquers, Cements, Compasitions, etc. By 
LEttOr .7. Blinn. 100 illustrations. 12mo, . $2.50 

Gnlvaiiized Iron Cornice \Vorker*B Manual, 
containing instructions in laying out the different Mi- 
ters, and making Patterns for all'kinds of plain and cir- 
cular work. Also. Tables of Weights, Areas, and Cir- 
cumferences of Circles. By Chas. A. Vaile. Illus- 
trated by 21 plates. 4to, .... $6.00 
t^~The above or any of our Books sent by mail, free of 
Postage, at the vvhhcation prices, to aavu address im. the 
world. 

{W~Oif^ large catalogiteof Practical and Scientific Books, 
96 pages, dvo, and owr other Catalogues and Circulars, the 
whole covering every Irranchof Science as applied to the 
Arts, sent free and free of Postage to any one %n any part 
of the world who wiU furnish us v/ith his address. 

HENRY CAREY BAIRD A CO., 

Industrial publishers. Booksellers & Importers 
810 Walnut 8t., Plilladelphia, Pa. 

JUST PUBLISHED. 



AKC AND GLOW LAMPS. 

A Practical Hand-Book od Electric Liehting. 

By Julius Maier, Ph.D. 

With 80 illustrations. CapSvo. Price, 13. 

Will be published early next week : 
TUPORY OJ'MAGNETIC MEASUREMENTS. 
With an appendix on the Method of Ijeast Squares. 
By Francis E. Nipher, A.M., Prof, of Physics, Washing- 
ton University, St. Louis. 
12mo, cloth. Price, $1. 

TREATISE ON THE THEORY OF THE CONSTRUC- 
TION OF HELICOIDAL OBLIQUE ARCHES. 
By John L. Culiey, C. E. 
Illustrated. 18mo, boards. Pric e, 50 cents. 
Forming Vol. 87 of Van Nostrand's Science Series. 

THE SEPARATE SYSTKM OF SEWERAGE: 

Its Theory and Construction. 

By Cady Staley and Geo. S. Pierson. 

8vo, cloth, illustrated. Price, $2.50. 

D. VAN NOSTRANU, Publisher, 

ii3 Murray St., New York. 



D A D D E I MACHINERY. 
K Mk K K E. L ^' i^ B* HOLIIES, 

■•^ ■ ■ ■ » ■ » ^m ^m BUFFALO, N. Y. 



2to25H.P. 




GAS ENGINE. 

Warranted equal to any in 
Power and Economy, and Superi- 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 

H. II. LATHAM, 
Chicago Agent, 115 Monroe Street. 

Williams & Orton Mfg. Co., 
STERLING, ILL. 



BAI.Ti UNIPOTMR System of Electric Lighting is 
cheapest and best for Arc or Incandescent. For infor- 
mation, guarantees, and estimates, address 

NOVELTY ELECTRIC CO.. 

dth (& Locust Sta., Philadelpbia. 

rn Q ft A I r "^'^^ plant and shops of the St. Paul, 
■ Ull OHLbi Minnesota, Harvester Works, the 
best appointed and best located machine shops in the 
Northwest. To be sold on sealed bids, October 15th. 
Pamphlets containing maps, description and terms sent 
to any address on application to 

LYMAN D. HODGE, Assignee, 

No. 47 Gilfillan Block, St. Paul, Minn. 



FOREIGN PATENTS. 

Their Cost Reduced. 



The expenses attending tbe procuring of patents Id 
most foreign countries having been considerably re- 
duced tbe obstacle of cost is no longer in tbe way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CA NA l>A .—The cost of a patent in (Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada Is very large, and is steadily increas- 
ing. 

ENGLAND,— The new English law which went into 
force on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. ABritish pa^ 
tent Includes England, Scotland, Wales, Ireland and tbe 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and hel 
goods are sent to every quarter of the globe. A goo<] 
Invention is likely to realize as much for the patentee 
In England as bis United States patent produces tot 
him at hc*ue. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent In Great Britain, where his rights are as well pro- 
tected as In the United States. 

OTHER COI7NTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany, 
Austria, Russia, Italy. Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their intereiscs faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
Information useful to persons contemplating the pro- 
curing of patents abroad, maybe had on application to 
this office. 

nilJNN iSe CO.* Editors and Proprietors of The SCI- 
ENTiPic American, cordially invite all persons desiring 
any Information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, !J61 Broadway. ExaminatioD of Inventions, con- 
sultation, and advice free.' Inquiries by mail promptly 
answered. 

Aadress. mUNN Sc CO., 

Publishers and Patent Sollcltoni, 

961 Broadway, New York. 

Bravch Offices: No.' 622 and 624 F Street, Padflc 
Buildiag, aear 7th Street, Washington, D. C, 



UBBER 
OFINGf 



SHMs^ 



QHURCH Dwelling 
^ Barn or Shed. 



I'/V: 







Samples freet if you mention Scientific American. 



THE ''ALLARD" SPIRAL SCREWDRIVER. FOR 



LIGHT AND RAPID WORK. 

For Machinists, Gun and 
Lock Smiths, Cabinet Mak- 
ers, and others. The great- 
est labor saving tool extant. 
Saves its cost in a very short 

time. Best quality of material. Superior workmanship. No tiresome turning of the hand and twisting of the 
wrist. Tlie Alford 4fe Berkele Co., Sole Agents, 77 Chambers«Street, New York. «..._^ 




Write for Circular and tell us what you want. 

B. W. PAYNE & SON. Drawer 1004, Blmira, N. Y. 
New York Office: 107 Liberty Street. 
Eastern Agents, Hii.L, Clarke dcCO., Boston, Mass. 

Our patented Vertical Boiler will not prime. No dan- 
ger of burning flues. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. T. Comstock, 

6 Astor Place, 

New York. 




Bibb's Celebrated Orlglna 

BALTIUOBE 

FIBE-FLACE HEATEBS, 

To warm upper and lower rooms. 

Hie bandBom«8t, most economical 

Coal Stoves In the world. 

B. C. BIBB & SON 

Foundry OfiSce and Salesrooms. 
89 and 41 Light Street, 

Baltimore, Md. 

Uabbleizbd slatk Haktha 

t^Send/or Cireviora. 



ElfADflDATIIDC for drying Fruit, Berries, 
f nrUlin l UnO and vegetables. tMre- 
proof, five Sizes Portable. Over six thousand in 
use. Plummer's Patent. Send for catalogue. 
The PLUntmElt FRUIT EVAPORATOR CO., 
Rochester, N. Y* 



THE CHEAPEST AND BEST '. 



J{oTo£]/(i(?AVJl/&^- 

.67 PARK PLACE, NEW YORK 



NOTICE to Users of Steam Pumps. 

We have received following letter In 
regard to one of our No. 5 "L" ($16) 
Steam Jet Pumps elevating 1>^ Inch pipe 
of water more t nan 50 feet high: 

" L'Anse, MICH., Feb. 34, 1883. 
"Van DrzEN & Tipt, Cincinnati, O.: 

" Money could not buy the Jet of us 
unless another could be had. 1 would 
not give your No. E " L " for a $700 pump, 
equal distance to raise. 
" N. A. Litchfield, Supt. Mich. Slate Co.** 
Wem^eTen Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and. send for Cat alogueof "Pumps." 
VAN DUZ£N iSc TIFT, Ciiicinnaci. O. 




Order from our << Special List.' 

THE JOHN T. NOTE MFQ. CO., 




and Boilers for every possible 

duty. 

New catalogue ready. 

LIDGEBWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. 



HOISTING ENGINES 






PIPE COVERINGS 



made entirely of AS«BESTOS. 

Absolutely Fire Proof. 

BRAIDED PACKING. MILL BOISD, SHEATHING, CEneNT, FIBRE AND SPECIALTIES. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. VORK MFU. 
CU.> Vork, Pa. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any d eptb , from 50 
toSOOOfeet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 

gble Horoe Power and Mounted 
team Drilling Machines for 100 to 
600 ft. Send 6 cents for illuatiuted 
catalogue. 

PierceWellBxcavatorCo. 
New York. 



,_,_,__,„„„ EDGE TIIULS penteis', and 

g i ^ i liiiVSa ^Bl Ship Tools, Cleavers, &c. Full Line 
Chisels. L. & I. J. White, Buffalo, N. Y. Establ'd 1837. 




Barnes' Pat. Foot Hand Power 

Contractors and Builders, CabinetMalcerB and 

Jobbers in Wood or Ketal, who 

have no steam power, can, by us ■ 

in^ outfit! of these madiines, bid 

lower and lave more money than 

by any other means for doin? their 

worlc. Sold on trial. Illustrated 

CatalotmeFEEB. 

W.F.& JOHN BARNES CO., 

AddrMj 1999BnbT St., Bocktord. 




PATENT SHUTTER WORKER 

FOR SALB, or would sell State rights. The cheapest 
and best ever ofTared for sale. Easy to put on without 
cuUing frame or shviter. 

J. C. DBIGGS, !!9 Park Bow, New York City. 



EMODELranda senliorCirciQais, 
XPERIMENTHfejJ""^ 
VV \/KlV SPEHALTY. ^(Heotion this Paper4 




VanDuEen** Pnt. Looiie Pulley Otler 

TT A O Highest Indorsements, 
H /I ^ Enviable Beputation, 
IJllk) Sclentiflc Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown It to be the oniy per- 
fect lAibricator for Loose PvUeys in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van DnzEN & tipt, Cincinnati, O. 



I New Catalogue of Valuable Papers 

contained in Soientifio AxsiacAS supplement, sent 
free of charge to any address. 

MUNN « CO.. 361 Broadway, N Y. 



RUBBER BELTING, PACKING, HOSE. 

Oldest nnd Largest Manufacturers in the United States* 

VULCANIZED RUBBER FABRICS 

For meclianlcal Purposes. 

A Specialty. 
BUBBER MATS, 

RUBBER MATTING 

AND STAIR TREADS. 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
J?o!cliav5rDSp?^«M» Brandies : MT Lake 8U Chicagoi 3QB Chestnut St, PhUa. G8 Summer 8t^ Boston. 





TO THE STEEIj manufacturers 
OK THE 
UNITED STATES OF AMERICA. 

United States Naw Department, > 
Washington, D.C., Aug. 21, 1886. J 

The attention of all atcel manufacturers of the United 
States is hereby invited to the requirements of the Navy 
Department in the way of armor-plates and heavy gun 
forffings, for the prosecution of work already authorized 
by Congress. 

This advertisement invites all domestic manufactur- 
ers of steel to specify, in competition with each other, 
upon what terms they will engage to prepare for the 
production of and produce theforEinga and armor-plate 
required for modern ordnance and armored ships; audno 
bids will be considered except such as engage to produce 
within the United States either all the gun-steel or all 
the armor-plate (or both) specified in this advertise- 
ment; nor will any bid be accepted unless accompanied 
by evidence satisfactory to the Department that the 
bidder is in possession of, or has made actual provision 
for, a plant adequate for its fulfillment. 

Bids are hereby invited for supplying this Department 
with the under-mentioned material : 

About 1,310 tons of steel gun-f orgings, of which about 
328 tons will be for guns of six inches caliber, 70 tons 
for guns of eight inches caliber, and 912 tons for calibers 
between ten inches and twelve inches (both inclusive). 

These forginga are to be delivered rough bored and 
turned, and when in that state the heaviest forging 
which enters into the construction of a gun of -each of 
the desired calibers will be about as follows : 

6-inch 31^ tons. 

8 " 5 

10 " 9K " 

lOM" ^H " 

12 " 12H 

All these forgingsmustbe delivered within the follow- 
ing times f rom the cl oslng of a contract, viz. : 

For 6 inch guns, 28 within one year, and the remainder 
within 18 months. 

For 8 inch guns, within two years. 

For 10 inch and larger guns, within 2Ji years. 

Preference will be given for earlier deliveries. 

Also, about 4,500 tons of steel armor-plaies. to be of the 
best material and manufacture, shaped accurately after 
patterns to fit thef ormof each vessel for which intended, 
and of such sizes as may be required, varying somewhat 
as follows: 

20 feet by 8 feet by 12 inches thick. 

17M feet by 6 feet by 17 inches thick. 

11^ feet by 4^ feet by 6 inches thick. 

There will also bethinner plates. 

For information concerning shapes and weights of the 
gun forgings and armor-plates, what parts must be 
manufactured insets, time of delivery of each set, the 
chemical, physical, and ballistic tests, which the metal 
must sustain in each case, and for all other particulars, 
apply to the Chief of Bureau of Ordance, Navy Depart- 
ment, Washington, D. C. 

Each bid upon armor-plate must specify the time with- 
in which the bidder will engage to make delivery; and 
preference will be given to earliest proposed deliveries. 

Proposals must be in duplicate, sealed and addressed 
to the Secretary of the Navy, Navy Department, Wash - 
ington, D. C, the envelopes indorsed " Proposal for 
steel gun-forgings and armor." 

They will he received at the Navy Depart,ment until 12 
o'clockM.on the 10th dayof December, 1886, at which 
hour the opening of the bids will take place. 

The right is reserved to waive defects in the form of, 
and to reject any or all bids. 

Ten per cent, of the contract price will be retained 
from the payment for each article delivered, until the 
contract, as far as relates to articles of that class, shall 
have been completed. 

Separate bids may be submitted f«r the gun steel and 
for the armor, if any manufacturer so desires; but bids 
covering both will receive preference, other things beinfi; 
eoual. 

Bids will be compared in two classes. 

IHrat. Gun Forgings. 

■Second. Armor-plate. 

And the total sum for which, and the time within 
which the whole of the material covered by each class 
will be produced and delivered will be alone considered. 
WILLIAM C. WHITNEY, 

Secretary nj the Nax^, 



HMB FRICTION I 

ckufCH 



7' he Id fat Friction Cuteh v>iil% 
I traiamil any power. ^ May be ap-l 
I plied at any speed without a jerk I 
I When idle it runs in o.l. HubI 
Ibeen used tor eijrht years. Ad-F 
■ drefls THE LINK BELT MA-( 
ICHINERYCO., y3 South Jeffer I 
eon St.,Chirfteo. 



THE PHILOSOPHY OF TWIST.— 

^Vhy twist is put in yarns for broadcloths, and theeffect 
that it has In difiterent ciHsaes of goods. Iilu^trtited 
with two engravings. Contained In Scientific Ameki> 
CAN Supplement, No. 490. Price 10 cents. To be 
had at this office and from all newsdealers. 



W ORKSHOP R ECEIPTS. 

For the use of Manufacturers, Mechanics, and Scien> 
tific Amateurs. The bei=t late collection published of 
such a wide variety of information. 

First Series.— Bookbinding ; Candles ; Drawing ; 
Electro-Metallurgy; Engraving; Gilding; Japans; Pho- 
tography; Pottery; Varnishing, etc. 450 pages, with 
illustrations, $^2.00 

Seconu Series.— Industrial Chemistry ; Cements and 
Lutes; Contectionery, Essences, and Extracts; Dyeing, 
Staining, and Coloring; Gelatine, Glue, and Size; Inkb; 
Paper and Paper Mak<ni(: Pigments, Paint, and Paint- 
ing, etc S'i.OO 

Third Series.— Alloys, Electrics, Enamels and Glazes, 
Glass, Gold, Iron, and Steel, I^acquers and Lacquering, 
Lead, Lubricants, Mercury, Nickel, Silver, lln. Vana- 
dium, Zinc, etc. 480 pages, 183 illustrations, . S*.£.O0 

Fourth Series.— Waterproofing; Packing and Stor- 
ing, Embalming and Preserving; Leather Polishes; 
Cooling Air ana Water; Pumps and Siphons; Desic- 
cating; Distilling; Emulsifying; Evaporating; Filter- 
ing; Percolating and Macerating; Electrotyping; Ste- 
reotyping ; Bookbinding ; Straw-plaiting ; M usical In- 
struments; Clock and watch Mending; Photography, 
etc $'^.0O 

^^r Send for our complete Catalogue of books, free to 
any address. 

t^" In ordering single volumes, be particular to men- 
tion the " series " wanted. 

Sent postpaid by JHUNN & CO.,34fl llroadwav. 

New YurUf on receipt of price. 

raE RESOURCES OF ALASKA.— AN 

interesting paper by Frederick Schwatka. Timber 
lands. Yellow cedar and itsvtilue. The salmon indus- 
try and salmon canneries. Whale fishery. Scenery of 
Southeastern Al&ska. The fur industry. Mineral re- 
sources, Agriculture. Contained in Scikntipic Ameki- 
OAN Supplement, No. 406. Pl-lce 10 cents. To be 
had at this office and from all newsdealers. 



CURE^SIDEAF 

l^CK's Patent Improved Cushioned Eau Drums Perfectly 
Restore the Hearing, and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Send for 
Illustrated book with testimonials, FREE. Address oreal 1 od 
F.HISCOX, Q^^Broadw&yiiiovrYock., Mention tlii»pauBr. 



PERFUMES.— A PAPER BY JACOB 

Jesson, describing various articles used In perfumery, 
and the mode of oreparing essences therefrom, stating 
the amount a id cost of material required, and giving 
over thirty lOrmuias for handkerchief extracts, with 
the cost 02 .^ach. Contained in SdENTit'ic American 
Supplement, No. 47'Z, Price 10 cents. To be had at 
this office and from all newsdealers. 



CONSUMPTION nilRCn 

AND LUNG AFFECTIONS U U 1 1 !■ U 

Home Treatment. Alate dlBoo verybyacelebratedQe^ 
naa Physician, la a POSITIVE remedy in Every Stage. 
TreatLse vith direetions sent FREE tm any sufiierer. 
Pr.W.F.e^Hoettins&Cu.^^East Hampton, GonB* 
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Inside I'affe* each insertioa - - - 7 5 cents a line. 
Back Pag^e, each insei'Lion - - - $1.0U a line. 

The above are charges per agate hne— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
leceived at publication office as early as Thursday morn- 
ing to appear in next issue. 





«f.!SH0RT='?5'|EWAv 



Address: The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadwaj. 




FiBE avdWateb-Peoop Building Felt, 
Fire-Proof Paints, Steam Packimgs, Boileb 

Coverings, etc. 
Samples and descriptive Price List free by mail. 

H. W. JOHNS HT-a CO., 87 HAIDEIT LANE, N. Y . 
CHICAGO. PHILADELPHIA. LONDON. 



HEATING BUILDINGS BY STEAM.— 

llyj. H. Bnrtlett. M.Inst., M.E. A description of the 
Holly system of generating stenm at a central point, 
transmitting it by mains to suitable distiinces, and util- 
izing it for hcittor power by means of mechanical de- 
vices. With 3 engravings. Continued in Soikntific 
Amekican Sc'PPi.kmkntNo. 4S7. Price 10 cents. To 
be had at this of&ce and Irom all newsdealers. 




No Serewlnff. 



E.&K. PATENT 

Wofliworkerslise 

NO LOST MOTION. 
INSTANTANEOUS GRIP. 

T. C. IHiSSE¥, Sole Mfr. 

16 So. Jrfferion St., CLIcaco 
81 John St., N. T. 



THE DISCHARGE OP ELECTRICITY 

from clouds. Description, by Mr. Loudon, of a pretty 
experiment to illustrate some of the phenomena of 
thunder storms. With one figure. Contained in Scien- 
tific AMEtiiOAN Suppi-kmi:nt, No. 4-93. Price 10 
cents. To be had at this office and from all newsdeal- 
ers. 




WITIIBRBV, Rrcja & RiCHAaDSON. Manufacturers 
01 i:*atent \\ ood Working .Machinery of every descrip- 
tion. E'acilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co.. Worcester. Mass. Send for Catalogue. 



Deafness 

0"VEI?,CO]i>a:E. 

Perfect hearing secured by the Micro-Audiphone. Scien- 
tifically constructed. Accurately performs all functions ol 
hearing. Sound collected, reflected, conducted and intensi- 
fied. Satisfaction guaranteed. Patented in all countries. 
Illustrated circulars and testimonials sent free. Address 
MiCRO-AUDlPHONE Co., zo/ W. 34th St., N. Y. City. 

Will be sent on trial. 

Send for Instructions for measurement of ears* 

(IVIention this Paper). 



The only Real Treatise on the Subject. 

The Windmill as a Prime Mover. 

Comprehending everything of value relating to Wind- 
mills, their Use, Design, Construction, etc. With 
many tine illustrations. By A. R. Wolff, M.B., Con- 
Bulting Engineer. 8vo, cloth, . . , $3.00 

Mailea, prepaid on the receipt of thepi'ice. Address 
MUNN &. CO., 361 Broadway, New York. 



I'rovlilciiee, R. It (I'lirL 8t.) Six minutea' walk WeatfromatatloQ. 

Original and Only lliiilder ol the 
HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 
Manual. By J. W. Hill, M.E. PrlceSI.25. 



MENTION THIS PAPEU. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the SciEJSTiFic AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

In this line of business they have had forty one years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms . 

A pamphlet sent free of charpre, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concern inp: Labels, Copyri:'hts, 
Designs, Patents, Appeals, Rr-issues, Infringements, As- 
siRuments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, freeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

lUf ;NN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OPPICES.-No. 622 and 624 F Street, Pa^ 
ClflcBuilding, near 7tb Street, Washington, D. C. 




If you will put a JE?9 KINS BROS. VALVE on the worst place you can find, where you 
cannot keep other Valves tight, and if it Is not perfectly tight or doesnot hold Steam, Oils, Acids, 
or other fluids longer than any other Valve, you may return it, and your money will be refunded- 

To avoid Imposition, see that valves are stampeil "Jenkins Bros." 



JENKINS BROS., 



tt John St., New York. 



13 So. Vonrth St., Phila. 



79 Kllby St., Boston. 



NICKEL PLATING 

8^P0LISHING MATERIALS. 

ZUeKER&LEVETT 

CHEMICAL 69 NEW YORKU.S.A. 

MICKEL & 

-'«^-)™™''l'l ELECTRO PLMING 
, OUTFITS. 



fc.. S.Wt.^'o - 



E P P S' S 

GRATEFUL-COMFORTING. 

COCOA 



Tlie Poonlar Science News for Octolier 

Contains two articles of unusual interest: A Look 
through the great Object Glass just completed for the 
Lick Observatory, l)y Prof. C. A. Young, and a descrip- 
tion of the Skull of a Mound Builder, illustrated by 
drawings from a cast, by Dr. S. F. Landrey. Price 10, 
cents, or the paper will be sent till January, 1888, includ-; 
ing the October number, on receipt of one dollar, the 
regular subscription price. Address, 

POPULAR SCIENCE NEWS COMPANY, 

19 PEARL STREET, BOSTON. MASS. 




SHEPARD'S NEW 860 

Screw-Catttng Foot Lathe. 

Foot and Power Lathes, Drill 
Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outflts 
for Amateurs or Artisans. 

Agent, 134E. 2d St-.Omcinnati. 0. 




i;;«)Mft«I'EVLIN2fC0 

Jinv'" LEHIGH AVE Sf 



AND FINE GRAY IRON ALSO STEEL 
^ 7 CASTINGS FROM SPECIAL ,.5 

LIN X'Co't^ fine TINNING jT^-- FAlIJyOcn 
uriofi,o.fc FiNiSBiNC. "'^NingTSs 

,H AVE SAMERlCftNSt PHILA. « 2]l? 



$10.00 to $50.00 iiffi:-^ 

ness. Masfic lianterns niid Vfew^s of popular sub- 
iects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic I^anterns, etc. 
1.. MANA8SE,88 niadiBon Street, Chicasro, 111. 



PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLINDRICAL SECTIONS OR COR ES OBTAINEO THE WHOLE 

DivTANCE rorfu ARTESIAN WELLS 

BORED ROUND AND STRAIGHT 
ADMITTING A, LARGER PUMP 8< 
CASING IN PROPORTION TO 
SIZE OF HOLE THAN BYANY 
OTHER PROCESS. ESTIMATES 
GIVEN AMD-CONTRACTS MADE BY 

^-e^PENNSYLVANIA 



DAMOND DRILL CO. 



BIRDSBORO PA 

MANFTRS.OF DIAMOND DRILLS 
FOR ALLHINDS OF 

— ROCK BORING,— 




HARRISON CONVEYOR! 



''°""'''''"' ^'"" Grain, Coal, Sand, Clayjan Bark, Cinders, Ores, See(ls,&c. 



Handling: 

Sendlor 
Circolam, 



BOaOEN, SELLECK & CO., ixi^^^^rsj Chicago, III. 



STEWART'S ANTI-INCRUSTATION SOLUTION 

Will saccessfully remove all Scale from Boilers, andpositiyely prevent any new formation. A trial solicited. 
Satisfaction guaranteed. RAND, IIAKniEK <& CO., Sole Manufacturers, , _ 

N. E. Corner 11th and Filbert Sts., Philadelphia, Fa. 




SA WW Wanted 50,0U0 Sawyers and ti A W O 
■* '' *^ Lumbermen to send us their ^-J-* »» O 
AfiiU address for a copy ot Emerson's K^ Book - 
of SA WS. We are first to introduce Natur- A 
AL Gas for heating and tempering KaWB 
Wwith wonderful effect upon improving their ta/ 
quality and toughness, enabling us to reduce W 
_ prices. A ddress 

e EIUERSON, SlUITH & CO. (Ltd.), Q 
^ Beaver Falls, Pa. ^ 



MAGIC LANTERNS 



And STEREOPTICONSa all prices. Vieirs lUastrati&K 
every subject for PUBLIC EXHIBITIONS* etc. 

(J^ A profitahle husinesa for a man with a amall capital. Also, 
Lanterns for Home Amusement. 148 page Catalogae frtt. 

McAllister, ufg. Optician, 49 Nassau St., N.Y. 



COPPtR TUBtS. '-(S 

. SWXT BR ASS .BR >.SSVJ\Rt 



Mention this paper. 







STEAM ENCINES. 

Horizontal and Vertical. 

Dredsriiitr machinery. 
Flour. Powder, SInte and 
Flint IVIill IMaciiinery, Tur. 
bine water Wlieelg. 

York Jlfg Co., York, Pa. U.S.A. 




£fi 



.:es 



ACME" 

Aatomatie Safety Engine. 

1, 2, and 4 horse power. Always 
ready. No engineer. No dirt. No 
noise. Cheap, reliable, economical 

Rochester Machine Tool Works, 

Rochestei*, New York. 



SHIELDS & BROWN 

Manvfa<^urera and Salt t^opn etort of 




For BO ILEBS and STEAM PIPES 

Reduces Condeii.atlon of Steam. 
FOR Gr^S A.ND "W^TER RIPES. 

Prevents Sweating and Freezing. 
The Best Nen-Ceiidncior of Heat and Cold In tbe World 

Send for illustrated descriptive Circular, and name iMs paper. 

143 Worth Street, New York. 

78 and 80 Lake Street, Chicago. 



BIA APPPD To introduce them, we 

Self-Operatinp Washing Machines. If you want 

i one send us your name, P. O. ai'd express office 

atonce. The National Co.,S3Dey St., N.Y. 



COU^RIFLE 

Just Half the *! •O Cf\ ."^"'« T'"?! ?'?t.'° 
Factory Price! $ 1 2. 5 O m'pS' Vamp.oS 

Guns, Am. Butl-Dop, Defender Revolvers, Bean's Patent Polica 
Goo da, &c. Send 6 cents for Illastratcd 84-Paee Catslogae* 
JOHN F. LOTELL'S SOUS, Boston, Bass. Established 1840. 




GAS ENGINBS. 

Best in principle, workmanship, and materials. 
An unequaled small Motof adapted to all uses. 
When the motor is not at work, the expense of running it ceases. 
Simple, JSftfe. Economical, Durable. No exti'a insurance. 
Four sizes: 1 H. P., \i H. P., 1 man power and Dental Engine. 
These Engines are especially suited for Gasoline Gas for country use. 
^S'SenA for lUvxtmsXfA C'araioyue. 

ECONOMIC 

Office and Salesrooms, 



MOTOR CO., 



HYDRAULIC FLANGED HEADS, 

OF IRON OR STEEL, for BOILER and TANK MAKERS, 

Unequaled for Strength and Uniformity. 

THE DICKSON MANUFACTURING CO. 



90 l.aice ftitreet, Chicaffo* 



S9 OliTer Street, Boston. 



113 Liberty Street, New York. 



11 



95IVIILKST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



M 



If^Rfl^OflPPQ Telescopes, Spectacles, Borome- 

graphic Outfits for _ , , 

W.H.WA'LlWSr.EY&CO.successorstoR.&J. 
Beck, Philadelphia. lUua. Price List free to any address. 



ters, T hermometers. Photo- 
•rapliic Outfits ,j/p*l_^*"<*'^"^*» Opera Glasses, tfeff, 



firajpE 



Address JOHN A. KOKBl^iNG'S SONS. Manufactur- 
ers, Trenton, N. J. , or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 
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FOR 1S86. 

The Most Popular Scientific Paper in the World. 

Only $3.00 a Yenr, iiieliidiner i'oBtaffe. Weekly. 
ti''i Nuiiibcrit a Year. 

This Yvidely circiilnted and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M uchinery 
New Inventions, Novelties in Mechanics, Manufiictures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural ITlstory. etc. 

All Classes of lieader« find in the Scientific 
American a popular reattmeof the best scientific in- 
;£orfns^l9n of tbe ^ay ; and it Is the aim of tbe publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive ot knowledge and progress in 
every community where it circulates. 

Terms of SubBcription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dolinrs by the pub- 
lishers; six months, 11.50; three months, 11.00. 

Clubs.— One extra copy of the Scikntific Amert- 
CAN will be supplied gr&tia for every dub of Jive subscribers 
at 13.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monoy carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

X^TJI^TISr <Sc CO-, 

361 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
THic Scientific Amicrican. but is uniform therewitb 
in size, every number containing sixteen large pages. 
The SCII5NTIFIC American Supplicmicnt is published 
weekly, and includes a.very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology. Geology, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, . Photogrsiphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

Tfie most important Enoineerivg Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, 15.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year fpr $7.00, Address and remit by postal 
order, express money order, o r check, 

MUNN & Co.. 361 Broadway, N. ¥., 

Publishers Scientipic Ameuican. 

To Koi-eign Snbscriliers.— Under the facilities of 
the Postal Union, the Scientific AMicRiCANisnowsent 
by post direct from New Tork, with regularity, to sub- 
scribers in Great Britain. India. Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Tejmis, when sent to foreign countries, Canada excepted, 
14. gold, for Scientific American, one year; |9, gold, 
for both Scientific American ajil Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



PRINTIHTG INKS. 

THE " Scientific American " is printed witli CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom f 
bard Sts., Pliila., and 47 Koee St., ppp. Buane St„ N. y<j 
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